








Synchronous Motor-Driven 


Pumps Fully Automatically Con- 


trolled from the Floor Above. 
Guildford Station, Baltimore. Md. 


(See Article “Automatic and Remotely Con- 


trolled Pumping Stations.” 
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Model 68 S Sno-Plows and 
Model 12 F H R Leveling 
Wings with full hydraulic 
control attached to 5-7 ton 
trucks. 





Hh SPECIAL FEATURES OF THE TYPE «<S” 
FRINK SNO-PLOW FOR MOTOR TRUCKS 


Pushes Easier . . . Absence of Side Thrust 

... Self Ballasting ... Bevels the Side Banks 
Will Not Wedge . . . Will Not Buckle f 

1 . Light Yet ,Rugged ... No Unsprung 

iia Weight . . . Safest At High Speed . . . | 

| Nose Ice Plate . . . Adjustments Without ; 

Tools . . . Quickly Attached and Detached. : 





Write today for catalog and complete information 


CARL H. FRINK, MFR. 


CLAYTON 1000 ISLANDS NEW YORK 





Ne ee ore 


DAVENPORT Loco. & Mrc. Corp. FriINK SNo-PLows oF CANADA, LTD. 
DAVENPORT, IOWA TORONTO, ONTARIO 
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A ROAD is only as good as the structure that drains it. And every 
highway engineer and road official knows that drainage is the 


smallest item in road building — yet the most important. With but 


eight cents out of your road dollar going for drainage, why not have 


the most dependable that you can buy. 
Just look under your roads and you'll see that you need the best 
in strength and durability. Armco Paved Invert Culverts, the finest, 


most dependable on the market, give you these advantages: — 


They are of the corrugated type for strength; they are made of Armco 
Ingot Iron that means long life; and they are PAVED in the bottom 


with a tough bituminous pavement—and that means added life. 


We don't ask you to take our word for your needing the best 


drainage structures. See what Nature says! An inspection of your 


roads, or a few minutes spent with the Truth Book, will show you the 


facts — just what is needed, and that Armco Paved Invert 


Culverts meet the need. 


To see the Truth Book, mail the coupon and do it today! 


ARMCO 


PAVED 


ARMCO CULVERT MFRS. ASSN. 





VERT 


costs 








Middletown, Ohio 


Do you make regular use of the Readers’ Service Dept. ?—see pp. 51-54 


so little 








CLEARING. GRUBBING. 
GRADING, ETC. 
26 48% 






Nation-wide Survey Shows 
Where Your Road Dollar Goes 


Other ARMCO Drainage Products 
Metal Cribbing 
Automatic Drainage Gates 


Perforated Pipe Part-Circle Culverts 


MULTI PLATE 
* 


Armco Payed Invert Pipe is made from a product of The 
American Rolling Mill Co., and always bears its brand. 





CD Please send me ful! information on Armco Paved 








Invert Pipe. 
C) | would also like to see drainage facts in The Truth 
Book. 
Name —____ ov a 
Address - —— 
a State an 


tam (1 an Engineer () Contractor () Road Official () Student 
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Know the Facts 
Asphalt Cement _ 


ein pid Paving Asphalt Cement is not simply an 


asphalt but an asphalt cement whose high qualities are 

















controlled by careful manufacturing and skillful supervision. 


Stanolind has the highest of cementing qualities. It meets 
all recognized standard specifications and requirements for 


consistency at atmospheric temperatures. 


At the proper working temperature, paving mixtures 
made with Stanolind Paving Asphalt mix readily and are 


easy to spread to a smooth surface. 


The superior qualities of Stanolind Paving Asphalt, 
such as cementing value, viscosity, and uniformity, are 
important factors in securing pavements of highest quality 


with smooth, easy riding surfaces. 


Investigate the facts concerning paving asphalt 


cement if you want the best paving per dollar of cost. 
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, Explosives 


OR HIGHWAY CONSTRUCTION 


If you are working on Government construction 
work you will want this information 


about the use of explosives 





Dynamite is effective for removing unstable material from roadbeds. 
Explode dynamite to create cavities for fill to drop into, and to 
stir up and liquefy mud surrounding the cavity to permit rapid 


settlement of fill. 


QUARRYING 


If stone is to be crushed for road building, use Red 
Cross 40°, du Pont Extra, Gelatin, or Gelex. Holes 
should be well tamped and charges fired simultane- 
ously. For quarrying dimension stone, use blasting 
powder of fine granulation to start cracks and 
seams in the desired direction. For extremely hard 
rock, use du Pont Quarry Gelatin. 


THOROUGH CUTS 


When a cut is to be made through a hill leaving a 
wall on either side, use du Pont Quarry Gelatin, 
Red Cross Extra, Red Cross Blasting Free Running 
Powders or R.R.P. Quarry Gelatin is made espe- 
cially for wet outside work. Use the higher strengths 
for hard rock, and the lower ones for easier breaking 
rocks. 

If holes are not particularly moist, Red Cross Extra 
will give good results. For deep holes in fairly dry 
work, the Free Running Red Cross Blasting Powders 
are very economical. 


SIDE HILL CUTS 


If in hard rock, use Quarry Gelatins. Softer materi- 
als are successfully handled by Red Cross Extra 
gtades, or in dry work use Free Running Red Cross 
Blasting, or granular black powder. 


In working from the side, slight variations are made. 
If excavated material is to be used for filling, the 


special methods and materials. 
required for cutting through and removing ob- 
structions, for quarrying and ditching, and for 
various other operations. The following specifi- 
cations, furnished by du Pont engineers, will be 
helpful to you in deciding upon the right explo- 
sives for use in your highway construction work: 


‘ “prem conditions encountered in road build- 
ing and other construction work call for 
Explosives are 


FILL SETTLEMENT 


large-size cartridges. 


loading should be barely heavy enough to break the 
ground for convenient handling. In working from 
the end, the rules for thorough cuts apply, and the 
same explosives are recommended. 


EARTH SIDE HILL CUTS 


Use light blasts to loosen ground for road machines, 
or hand digging. Remove by blasting trees, stumps 
and boulders from both side and out-fall ditches. For 
widening and straightening cuts and blasting down 
gravel, use Red Cross Extra 20%, Red Cross Blasting 
No. 2 F. R. or blasting powder. 


‘GRAVEL PITS 


Blast to obtain grading material speedily. Holes 
are spaced about as for other blasting. If rock is 
not encountered, holes are loaded much lighter— 
merely to loosen material for easy digging. Use 
Red Cross Extra 20% and Red Cross Blasting 


No. 2 F. R. 
BOULDERS 


For mudcapping, remove dynamite from shell, pack 
it in a conical heap on the boulder; insert cap and 


REG. U. 5. PAT. OFF 





Du Pont Ditching Dynamite is particularly effective, because of 
its water-resisting and propagating qualities. If necessary to 
place the explosive under the fill, use du Pont 40% Gelatin in 


fuse, cover explosive with several inches of thick, 
heavy mud. Never lay stones on top of mudcap. 


For snake-holing, punch hole beneath boulder and in 
such a location as to ensure charge being placed 
against boulder. Tamp charge compactly. Use 
Red Cross Extra 20°, or 40°), du Pont Extra D, or 
Agritol for snake-holing where there is heavy soil 
under boulders to provide resistance. 


DITCHING 


Ditches can be blasted in wet soil by the propagation 
method; the electric method can be used in wet or 
dry soil. 

In wet soil, the propagation method, when used with 
du Pont Ditching Dynamite, effects economies in 
time, labor and money. Ditching with dynamite is 
frequently successful where other methods are 


impractical. 
STUMPS 


Stumps are more easily blasted from firm soil than 
from sandy soils. For blasting green, lateral rooted 
stumps, use 40 ° Red Cross. For tap-rooted stumps, 
use Agritol, or, if soil is heavy, Red Cross Extra 
20°; if light soil, use Red Cross Extra 40%. To 
blast tap-rooted stumps out of light soil, use Red 
Cross Extra 40%. Du Pont Loggers’ Powder for 
the Pacific Northwest. 


Inquiries relating to selection and use of explosives 
should be addressed to any of our Branch Offices, 
or to: 


R. 
E. I. DU PONT DE NEMOURS & COMPANY, INC. 


us 


i Explosives Department . . . . 


CERTIFICATE OF COMPLIANCE 
J TMENT 
Fyued By EXPLOSIVES DEPARTMEN 


Branch Offices: Birmingham 


—. _ - : ~_ = —>— 


Chicago Denver Duluth 


Huntington Joplin 


New York 


Wilmington, Delaware 


Pittsburgh Scranton Seattle 
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That truck of yours that seemed a good asset at 
the close of 1931 may be losing money for you 
today! 


Check up—and see. 


Re-figure your 1931 operating costs in terms of 
1933 dollars. Keep in mind the effect on costs 
that today’s new business conditions have. 
You'll certainly find that many items included 
under operating costs have moved sharply 
upward—more, perhaps, than you realize. 


Then—still working with 1933 dollars—com- 
pare these corrected costs with those you 
would be paying if your trucks were new. Some 
of your present equipment will, unquestion- 
ably, bear the comparison well. But you may 
find other trucks in your fleet that you could 
trade-in with benefit to your purse! 


That’s where the GMC line enters into your 
problem. 


The GMC Truck and Trailer line—produced 
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by the world’s largest builder of commercial 
vehicles exclusively —is so complete and 
varied that it fits every hauling requirement 
from 1% to 22 tons. Each model, furthermore, 
has proved its ability to do its work at less 
cost per ton-mile. 


GMC power plants—6-cylinder, valve-in-head 
engines of the most modern type—al/ develop 
more sustained torque per cubic inch displacement 
than any other engines in their field do. The 
line consists of six engines—truck-engineered 
and truck-built for truck work exclusively. 


Finally, every GMC vehicle—because of the 
unmatched facilities of General Motors Truck 
Company—is fitted exactly to the job for which 
it is purchased. 


So-—if your examination of operating costs 
uncovers unprofitable equipment in your 
service, be sure to investigate, thoroughly, the 


GMC line! 


Do you make regular use of the Readers’ Service Dept.?—see pp. 51-54 
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Re-Tread Pavement, Then and Now 


By George E. Martin 
Consulting Engineer, General Tarvia Dept., The Barrett Co. 


by the Barrett Co. as an economical type of 

resurfacing which could be done satisfactorily 
with unskilled labor and ordinary road machinery, 
using local material. 

The original instructions were, briefly, as follows: 
Fill ruts, holes, etc., clean off dust and dirt, and spread 
a 2-inch depth of stone, 344” to 1” size with a small 
percentage of finer. Rolling is desirable but not nec- 
essary. Apply 0.50 to 0.75 gal. of heavy Tarvia B. 
Open to traffic, but keep the surface shaped up with a 
blade grader (not turning over the entire depth, how- 
ever) and use the roller if you have one. 

When the road begins to ball up or roll into waves 
under the blade—generally in about 36 hours—stop 
blading. About the fourth or fifth day apply 4 to 4 
gal. of heavy Tarvia B; cover with screenings if you 
can afford it. When dry, roll if possible. For two or 
three days more keep a few laborers on the road shap- 
ing up the surface with hand tools. 

With use, improvements have been made in this pro- 
cedure. These include mixing the stone and tar, usually 
with some form of drag or multiple blade grader, and 
increasing the stone size slightly and the depth to 2% 
inches loose. Machine mixing cuts down the mixing 
time and permits using a 
heavier binder. The im- 
portance of the seal coat 
was recognized, and the 
tendency has been to in- 
crease the amount of tar 
in the seal coat and pay 
more attention to thor- 
oughly filling the surface 
voids before applying the 
seal coat. 

The construction steps 
generally used at present 
are: 

1. Patch and widen base if 
necessary. 

2. Prime with 0.25 to 0.5 
gallon of tar, unless base sur- 
face is tight. 

3. Spread aggregate to 
depth of 2'/2 inches. 

4. Apply 0.5 gallon of tar 
per square yard. 

5. Mix. 

6. Apply 0.4 gallon of tar 
per square yard. 

7. Mix again. 

8. Roll. 

9. Fill surface voids with 
chips, or pea gravel, sweep 


" Riby the Ba pavement was introduced in 1926 


a” % 


and roll. Multiple-blade Mixing Machine. 


Retread Over Concrete, N. Y. State Highway 








Rs. etl 


10. Apply 1/3 gallon per square yard of tar seal coat. 
11. Cover with stone or slag chips or pea gravel. 
12. Sweep and roll. 

The tar used for a prime coat on the base is usually 
one having a specific viscosity at 40°C. of 8 to 13. For 
the mixing operations, a tar having a specific viscosity 
at 50°C, of 16 to 22 is used in spring and fall, and 
one of 26 to 36 in summer. Recently on some state high- 
way work, a heavy surface treatment tar with a float 
test at 32°C. of 60 to 150 seconds has been used for the 
second mixing and seal coat, this permitting immediate 
rolling and earlier completion of the job if plenty of 
equipment and skilled operators are available. How- 
ever, a local road official might get into trouble because 
of the necessity for working rapidly before the tar sets. 

On something over 270 miles of tar bound Re-Tread 
built by the New York State Highway Department in 
1932, the average cost was as follows: 


Tar 13.7 cents per square yard 
Stone 21.1 cents per square yard 
Labor 7.1 cents per square yard 
Total 41.9 cents per square yard 


Maintenance should not be neglected on this type. 
Most Re-Tread jobs should have a maintenance seal 
coat the next year after 
they are built. After that, 
seal coats every three to 
five years should keep the 
surface in good shape 
Entire replacement will 
not be necessary at any 
time if the foundation is 
adequate and the surface 
is kept sealed. 

While the early Re- 
Tread was built with a 
broken stone aggregate, a 
considerable amount has 
been built using gravel 
aggregate. The best meth- 
od appears to be to divide 
the gravel on the quarter- 
inch screen and start with 
aggregate ranging in size 
from % inch to1™% inches. 
About twenty percent of 
the material smaller than 
one-quarter inch is added 
during the mixing opera- 
tions. The road is then fin- 
ished and sealed in the 
usual manner. 
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Five Years’ Operation of the Milwaukee 
Activated Sludge Plant 


“THE Milwaukee sewage treatment plant, which has 
been described frequently (see PuBLIcC WorKs 
for January, 1924, January, 1928, and January, 

1929) consists essentially of the following : Coarse and 
fine screening and grit chamber treatment; activated 
sludge treatment in 24 reverse-flow, ridge and furrow 
aeration tanks and 15 sedimentation tanks with Dorr 
and Tow-Bro sludge removal mechanism. The excess 
sludge is processed into fertilizer (‘‘Milorganite’’), 
using Oliver 12x14 ft. continuous vacuum filters, and 
modified Atlas type direct-indirect rotary dryers. The 
coarse and fine screenings (drum screen with 3/32 inch 
openings) and grit are incinerated. 

The operation of the plant for the five years from 
Jan. Ist, 1928, to Jan. Ist, 1933, has been practically 
continuous, there having been only three temporary sus- 
pensions totaling five days to permit connecting new 
structures. The following data apply to these five years, 
during which the flow was quite uniform, being 81.84 
mgd in 1929 and 78.98 in 1932, and averaging 80.48 
mgd. The present flow originating in the district is 110 
mgd and additions are under way (to be completed by 
Jan. Ist, 1935) which are estimated to be ample until 
1946. 

The sewage is strongly industrial (breweries, pack- 
ing houses, tanneries, heavy machinery). Screened sol- 
ids—total, 907 ppm; in suspension, 304 ppm; total 
screenings and grit, 29 ppm, of which about 2.3 ppm 
is coarse screenings, 9.7 is fine screenings and 17 is 
grit. Very uniform in character and strength, the lat- 
ter varying not more than 7% either way from the aver- 
age, as to solids, wh‘le the B O.D. varied only 5% be- 
low and 3% above the average of 270 ppm 

The bacteria varied between yearly averages of 
1,689,387 in 1928 and 2,776,225 in 1932 (20°, 48 hr. 
incubation). Monthly temperatures varied from 49° F. 
to 71° F. The pH averaged 7.16 in 1928-’30, and 7.4 
in 1931-’32 when great quantities of pickling liquor 
were diverted from the sewers. The nitrogen averaged 
40.6 ppm, of which 43% is found in the Milorganite 
and 32% in the effluent. ' 

Aeration 

Aeration tank maintenance consists chiefly of dif- 
fuser plate conditioning and renewal, and general tank 
cleaning. Of the 24 tanks, an average of 22.5 tanks were 
in continuous service ; indicating that, in designing, the 
tank capacity should be made somewhat more than 6% 
greater than the theoretical. 

Average period of aeration, 5.34 hours in the tanks, 
plus 1.26 hrs. in the various supply channels; air sup- 
plied, 1.22 cu. ft. per gal. in tanks and 0.28 cu. ft. in 
channels. Sludge circulated with sewage through tanks, 
33.3% at 98.84% water, leaving 2/3 tank capacity for 
sewage. Effluent from subsequent aeration shows reduc- 
tion of 97.5% of total initial bacteria, 93.5% of sus- 
pended matters and 95.4% of B.O.D.; stability by 
methylene blue test, 96.06 hrs. 

The air diffuser plates in the supply channels are for 
purposes of agitating and mixing, preventing separa- 
tion of solids, and keeping mixture of sewage and 
sludge in contact with air the maximum amount of time 
possible. 


The quantity of sludge returned to the tank is de- 
termined from hour to hour on the basis of maintaining 
a mixed liquor suspended solids content of approxi- 
mateiy 3,000 ppm, which is the optimum for the gen- 
eral condition encountered. As sludge concentration in- 
creases, the amount of sludge decreases and therefore 
the amount of mixed liquor; whence the detention pe- 
riod in aeration and sedimentation tanks increases, and 
either the degree of treatment or amount treated can 
be increased. Therefore further reduction in the water 
content of the return sludge is aimed at. 

The suspended solids content. of both mixed liquor 
and return sludge is determined hourly by the cen- 
trifuge method and checked in the laboratory at 4-hour 
intervals by filtering and weighing. 

Sedimentation 

Average detention period 2.3 hrs. Suspended solids 
content of sludge, 1928-1930, 106%; 1931, 123%; 
1932, 1.37%. The increasing concentration during the 
last two years with similar detention periods was at- 
tributed to both increased operating experience and 
methods employed in removing deposited sludge from 
the tanks. The plant extensions are being designed on a 
basis of 1.5% suspended solids with 2.0 hrs. detention. 

Efflueits analyzed 08 ppm nitrites, 228 ppm ni- 
trates, 18.4 ppm suspended solids. Suspended solids 
removal, 93.5%, raw sewage basis. 

Tanks functioned at average rate of 1080 gal. per 
sq ft. per 24 hrs. of mixed liquor, or 812 gal. of raw 
sewage. 

Sludge Disposal 

During the five years, 162,800 tons of fertilizer were 
produced, an average of 89 2 tons a day, analyzing an 
average of 695% NHs, 2% available phosphoric acid, 
3.83% moisture, 29 48% ash, 6.03% ether soluble. 

The vacuum filters reduced the moisture content of 
the sludge from 98.63% to 83.6% (average values) ; 
and the dryers further reduced it to 3.83% ; each square 
foot of filter averaging 158.5 pounds of dewatered 
sludge cake per 24 hrs., or 26.6 pounds on a dry basis. 
The number of filters used, however, decreased from 
1574 average in 1928 to 9.46 in 1932 through im- 
proved operation and control. On some days the maxi- 
mum rose to 22.3, not because of increased quantity of 
sludge but because of its more resistant filtering char- 
acteristics. 

Preliminary to filtéring, the pH of the sludge was 
adjusted to the optimum for maximum filtration rates, 
this optimum being pre-indicated each day by filtering 
a Sample (diluted to 1% solids) through a battery of 
Buechner vacuum funnels, each funnel receiving a por- 
tion of diluted sludge adjusted to a different pH. The 
pH of the most rapidly filtering sample is adapted for 
use that day, with possibly adjustments to accommo- 
date changing conditions in filtering and drying. The 
optimum pH averages 3.87. 

Up to the end of 1931 both ferric chloride and sul- 
phuric acid (60° Baumé) were used separately and in 
combination for-pH adjustment; but since then only 
ferric chloride has been used. The sludge is delivered 
at practically a continuous rate, and dilute ferric 
chloride is added at the rate to maintain the predeter- 
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mined pH, the average (anhydrous basis) being about 
7.2 percent, equivalent to about 144 pounds per million 
gallons of sewage. The mixture is agitated 10 minutes 
by diffused compressed air and pumped to the filter 
tanks through soft rubber lined piping. 

Each dryer has produced an average of 17.5 tons of 
Milorganite per 24 hours; one pound of coal screenings 
averaging 12,753 B.t.u. being used for producing 1.384 
lbs. of Milorganite (1.49 lbs. in 1932 with 4.57% mois- 
ture content). 


Incineration of Screenings and Grit 


Digestion of screenings having been found imprac- 
ticable, incineration of these and of the grit (which is 
highly putrescible) has been adopted. These are par- 
tially dehydrated in Tolhurst horizontal centrifugal 
machines, reducing the moisture of the coarse screenings 
from 88 to 72%, and of the fine screenings to 77%. 
The partially dehydrated materials are burned in two 
20-ton, oil-fired Morse-Boulger refractory arch type 
incinerator units. This plant was placed in operation on 
Nov. 16, 1932, and up to Sept. 1, 1933, had burned 3,492 
tons of grit, 394 of coarse screenings, 2,303 of fine 
screenings, and 211 tons of Milorganite dust from the 
dryers. In performing this, 172,602 gals. of fuel oil 
was used, averaging 19,320 B.t.u. per pound. To date 
the performance of the incinerator has been quite satis- 
factory from all angles, particularly that of unsightli- 
ness, there being neither smoke nor odors. 

General 

The facts herein are derived from a paper by Darwin 

W. Townsend, principal assistant engineer, Milwaukee 
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Milwaukee Sewage Purification Plant. Present plant, light; proposed additions, shaded. 
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Sewerage Commission. In that paper he stated several 
conclusions derived from the operating experiences 

These indicated that “accelerated rates of activity, 
the character of which have not as yet been clearly de- 
fined, are conducive to accelerated rates of sludge set- 
tling and solids concentration, even to the extent of in- 
volving difficulties in its removal from a sedimentation 
tank. At such times as this condition has occurred, most 
notably during the summer of 1932, settled sludge con- 
taining solids to the extent of 6 to 7 percent was formed 
on the bottom of the settling tanks, and microscopic ex- 
amination of activated sludge floc revealed the presence 
of abnormally large numbers of filamentous growths 
among the other and usual micro-organisms present. 
The reappearance of this preponderance of filamentous 
growth during June of the present year (1933) was 
likewise accompanied by unusually rapidly settling 
sludge, the rapidity of settling and subsequent concen- 
tration having been checked by shortening the period 
of aeration. Little has been determined as yet relative to 
the functioning of this growth in the mechanism of 
sludge settling and concentration.” 

Referring to reaeration in channels, he said: “While 
it is a matter of record at this plant and, generally 
speaking, possibly a matter of sanitary engineering 
knowledge, that to reduce the air per unit volume of 
sewage aerated results in a lesser degree of purification, 
there may be some question as to the effectiveness or 
efficiency of air application in channels, this statement 
being offered with particular reference to the great 
variations in velocities and periods of air contact 
17) 
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HE City of Wichita Falls, Texas, purchased the 
local water works property in 1920 for $800,000. 
The system was in need of various improvements, and 
bonds were issued at that time for $1,000,000, the addi- 
tional $200,000 being used immediately for pumping 
equipment and extensions to the distribution system. 
By the end of 1921 improvements had been made 
costing$271,343, the additional cost having been met 
by current revenue. These improvements included 
10,536 ft. of 14-inch pipe, 2,724 ft. of 12-inch, 55, 120 
ft. of 6-inch and 6,859 ft. of 4-inch; 80 fire hydrants, 
and 1,461 meters. The city grew rapidly, and it was 
necessary to make extensive additions to the distribution 
system each year, and during the following four years 
there were added 6,600 ft. of 20-inch and 81,340 ft. of 
6-inch pipe, 1784 meters and 76 fire hydrants, and a 
second 10 m.g.d. centrifugal pump added to the high 
service equipment in 1925. During the next four years 
there were added 14,747 ft. of 14-inch pipe, 8,584 ft. of 
12-inch, 46,680 ft. of 6-inch, 17,489 ft. of 4-inch; 3,588 
meters, and 70 fire hydrants; and, in 1927, a half-mil- 
lion-gallon elevated tank. Since 1929 there have been 
no material additions. 

All of the above improvements, except those covered 
by the original bond issue, have been paid out of the 
earnings of the department. The present value of the 
property is figured at $1,900,000. ' 

The debt service on the $1,000,000 bonds has been 
borne by the city’s general fund. But, to balance this, 
the department receives no revenue from private or pub- 
lic fire protection service nor for water used for street 
or sewer cleaning. Based on measurements and calcu- 
lations made for other cities, the fire protection should 
entitle the department to an annual payment of $70,000; 
and the water used for streets, sewers, and other like 
services to $10,000. This would balance 8% for inter- 
est and sinking fund on the bonds. 

Since the first year of city ownership the department 
has produced each year a surplus amounting to over 
$100,000, which has been more than enough to pay for 
the improvements and the balance has been turned over 
to the general fund. This has been particularly helpful 
during the emergency of the depression years. 

All services are metered except private fire lines and 





Wichita Falls 
Water Works Earns a 
Profit for the City 


Of a surplus of over $100,000 a year, 


part is turned over to the general fund 


the same rate schedule applies to all consumers, public 
and private, except that water used for public parks is 
sold to the park department on a cost basis. The maxi- 
mum rate is 25 cents per thousand gallons and the 
minimum 13 cents, with a minimum monthly charge of 
$1.00, entitling the customer to 4,000 gallons. A great 
many customers use less than 4,000 gallons a month, 
and there are few industries whose consumption entitles 
them to the minimum rate, for which reason the average 
sale price for the past year was nearly 23 cents per 
thousand gallons consumed. The cost of water, includ- 
ing debt service, is just under 12 cents. The total gallons 
metered to consumers last year was 1,100,000,000,; and 
the surplus was therefore about $121,000 

For the above information we are indebted to A. H. 
Douglass, superintendent of water works of Wichita 
Falls. 





Unemployment Relief by Spring- 
field Municipal Utilities 


The municipally operated City Water, Light and 
Power Utilities of Springfield, Ohio, have this year em- 
ployed more than 1,000 men on various construction 
projects costing approximately $1,833,000. These in- 
clude clearing, foresting and landscaping; riprapping 
lake shores; new boiler and power equipment; two im- 
pounding dams; water mains; sewers; power lines; 
roads and bridges. 

In addition they are undertaking a further pro- 
gram of permanent improvements with Federal aid in- 
volving expenditures of $1,681,516, which will furnish 
work for the citizens in 1934. This program includes 
pumping station and power plant at Lake Springfield 
and roads around the lake; filter plant and filtered wa- 
ter storage reservoir; elevated storage tank; pumping 
equipment; water mains; riprapping lake shores; re- 
placing electric substations, and electric transmission 
lines. 

This work will be carried out-without increasing the 
general tax levy, the cost being met from-the earnings 
of the plant without increasing the rates. 














Guildford pumping station, with synchronous motor-driven Outdoor hydraulic generating station at Unionville, Conn. 


pumps. Full automatic control on main floor. Switch houses in the background 


Automatic and Remotely Controlled 
Pumping Stations 


A LARGE item of cost in a steam pumping plant is ture indication; and 6—Ring, and connect telephones 


the wages for engineer and fireman, at least one at each station to line wires for communication. 

of each for each plant. With the introduction of in- In explanation of No. 5, part of the pipe line down 
ternal combustion and especially of electric drive, the the cliff is exposed to the air, which reaches a tempera- 
possibility of reducing the control to a visit by the ture of 20° F. A thermostat was installed in the pipe 
superintendent once or twice a day has stimulated in- at the most exposed section, which indicates danger- 
vention, and it is possible now to install a plant which ous temperature by ringing a bell and changing lamps 
will start and stop under pre-determined conditions or on the operator’s panel, and he can then either start the 
at pre-determined times, and signal the office if any- pumps or drain the line. It is expected that a weekly 
thing goes wrong. visit of general inspection is all that will be required 


An entirely different plant is the 50 m.g.d. Guildford 
Station in Baltimore, probably the largest completely 
automatic water pumping station. Theoretically, no at- 
tendant is required, as all of the functions are performed 
automatically by means of magnetic control actuated 
from pressure gauge relays or similar master control. A 


. Where there are several plants, such as a main plant 
and two or three booster plants, or several deep-well 
plants, all can be operated from the main plaint by 
remote control by one man, who is kept informed by 
automatic signals of any desired conditions at all plants 


A recent rather spectacular illustration is afforded pump in service continues to run until the reservoir is 
by a plant for pumping water from the Colorado river, within 3 in. of being full, when a valve controlling the 
at Indian Garden Springs, to the top of the canyon flow into the reservoir is closed automatically, which 
wall, a total lift of 3153 feet to the top of the tanks slightly increases the pressure in the pipe, which in turn 
which receive it. Two units were installed, each con- causes a pressure relay to start the shut-down operation 
sisting of two 1/-stage, vertical, centrifugal, turbine of the control equipment. A timing clock is started by 
type pumps, each driven by a 60 h.p. 3600 r.p.m, 2300- the shut down, and at the end of a pre-det rmined time 
volt, squirrel-cage induction motor. Each unit can han- interval the pump is again placed in service. This fudl 


- pach aries against a head of 3400 ft. Three-phase, automatic control is used extensively for small stations, 
60-cycle, alternating current is supplied from the power especially where only a day operator would otherwise 


house on the river through an armored cable. be required, 


The pumping station can be reached only by a narrow More commonly used, especially for the larger piants, 
trail down the cliff, and distance control was very de- is the full magnetic type, which requires only the oper- 
sirable and has been obtained by the “‘visicode” system, ation of a button or master control switch for starting 
which requires only two telephone-type line wires be- or stopping a pumping unit. Even the operation of 
tween the top of the canyon and the pumping plant. The auxiliary equipment, such as main valves, priming 
operator at the power house can: 1—Start or stop either pumps, etc., can be included in this starting cycle and 
unit, and receive a signal of whether or not it is run- interlocked so as to secure the desired sequence. This 
ning ; 2—Open or close the drain valve, and receive a greatly simplifies the starting operation and relieves 
signal of whether it is opened or closed; 3—Control, the attendant of much of the responsibility for correct 
and receive an indication of the position of, the check operation of the equipment. 
valve jackscrew adjustment; 4—Receive an indication Some starters, particularly for synchronous motors, 


of low water in the reservoir; 5—Receive low-tempera- are semti-magnetic, i.e., part of the starting cycle is per- 
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Guilford pumping station, located in residential section of 
Baltimore 


formed automatically in order to simplify the operation 
for the attendant. 

Remote direct wire control is used where the booster 
or other station is in the same locality as the high-lift 
station, as it requires a large number of control wires 
between the two plants, especially if signals are in- 
cluded. One attendant can regulate the operation of 
both the booster and high-lift stations from a common 
control desk, where are master control buttons, meters, 
signals, etc. In the new water works station at Erie, 
Pa., the master control is in a control desk on the bal- 
cony of the high-lift station, from which a single oper- 
ator has complete control of the two stations and of the 
filtration plant, including operation of two main break- 
ers, control of three synchronous motor pumping units 
and of synchronous motor field rheostats for power fac- 
tor correction; also, for the low-lift plant, starting 
vacuum pumps which in turn start the low-head pumps 
selected, auxiliary control for mixing tanks and stop- 
ping of day feed mechanism, auxiliary control of bal- 
ancing pumps, and control of wash pump; with various 
indicating lights and meters. 

Supervisory control is used in place of the remote 
direct wire control where the drop on the control be- 
comes prohibitive. (This was the type of control de- 
scribed above as used at Indian Garden Springs.) Va- 
rious systems are available for securing this control, 
but the three in general use are the synchronous visual, 
coded impulse (called “visicode’”’) and direct selection 
(called “polaricode’’). For pumping plant operation, 
two wires would handle all the operations required. 

The visicode uses relays similar to those empluyed 
for years in automatic telephone systems. There is a 
button with indicating light for each operation. When 
the operator presses a certain individual selection key, 
this causes a pre-determined number of impulses to be 
transmitted to the equipment in the station, which en- 
ergize the selection relay corresponding to this par- 
ticular code and the same code is then repeated back 
to the control desk and lights a corresponding selection 
lamp there, informing the operator that the circuit 
between the control desk and the circuit breaker has 
been established. He then moves the control key to the 
“closed” position and depresses the master control key. 
When the circuit breaker has operated, the green 
“breaker open’’ light is turned off and a red “breaker 
closed” light is lighted and the equipment returns to 
normal position of rest. 

A pumping station could be equipped with full auto- 
matic control operated from pressure relays or similar 
equipment, with complete shutdown of the units in case 
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of trouble, in which case a supervisory control would 
theoretically be required to handle only the major 
operations with direct indication in case a fault de- 
velops. It is desirable, however, to have complete indi- 
cation of the position of all circuit breakers, controllers, 
and valves, and auxiliary control of all the major units 
with at least means of checking the operation of each 
unit and the plant as a whole. This would require re- 
mote metering of pressure and flow gauges and pos- 
sibly voltage and current meters. It would be possible 
to have even power factor control if desired. 

Automatic or remote control involves use of motor 
starters. These may be either full voltage starters or 
reduced voltage starters. Most squirrel cage and syn- 
chronous motors are designed for full voltage starting, 
i.e., throwing the motor directly on the line through 





Master control board for magnetic starters. Two 3800 hp. syn- 
chronous motors, Belmont pumping station, Philadelphia 


the main or running switch. The rulings of the power 
company furnishing the current, however, may require 
use of reduced voltage starters, of which there are three 
classes: Auto transformer, reactor, and resistance. The 
first gives the lowest starting current for the torque 
delivered but produces a second current surge in the 
power line. Reactor starters are generally specified for 
large motors, particularly for pump drives, as the start- 
ing torque required by a centrifugal pump is low. 
Resistance starters are used for small motors. 

The above is greatly condensed from a paper before 
the central States Section, American Water Works 
Ass’n, by R. C. Allen, general engineer, Westinghouse 
Electric and Manufacturing Co. 





Cincinnati’s Water Works Operation in 1932 


Despite the reduction in receipts, due to unemploy- 
ment conditions, operations of the Cincinnati water 
works showed a surplus of $280,648 during 1932. The 
gross income from water sales amounted to $2,200,844, 
and other revenues to $77,459. The operating expenses 
were $1,197,229, and interest charges, depreciation, 
bond retirements and capital improvements were $800,- 
396. 

Water consumption for 1932 was 4% less than for 
1931. 

The annual report states: “The 90,000 consumers of 
Cincinnati enjoyed their first full year of a water sup- 
ply without obnoxious phenol tastes and odors. The 
operation of the ammonia chlorine process at the filtra- 
tion plant is responsible for this improvement. 
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The Digestion Tank 


A Digest of the Sewerage Literature of the Month 


N SEWAGE TREATMENT the outstanding fea- 
tures of the past year have been’* 1—Widespread 
revival of interest in chemical precipitation. 2— 

Development of more direct methods for handling 
sludge. 3—Improvement in mechanical equipment. 

In well designed and operated plants, the percent 
reduction in B.O.D. obtainable averages: fine screens, 
8; plain sedimentation, 35; sedimentation, sprinkling 
filters and secondary sedimentation, 85; activated 
sludge, 90. The percent removal of suspended matter 
is: fine screens, 12; plain sedimentation, 60 ; sedimenta- 
tion, sprinkling filters and secondary sedimentation, 
80; activated sludge, 92. 

Of the new adaptations of chemical precipitation 
which have been investigated experimentally, the best 
known are the Laughlin (Dearborn, Mich.), Guggen- 
heim (North Side works, Chicago), Stevenson (Palo 
Alto), and Streander (N. E. Works, Philadelphia ) 

Utilising old treatment plants in a new plant of dif- 
ferent type was illustrated by the new activated sludge 
plant at Newark, N. Y.** One of the two sludge diges- 
tion tanks was a reconstructed Imhoff tank. A sludge 
storage and conditioning tank was made by covering 
the existing final settling tank. A sludge drying bed 
was made by alteration of existing sprinkling filters 
and erection of a glass enclosure. An office, laboratory 
and equipment building was furnished by altering, re- 
pairing and enlarging the existing pumping station. 

A venturi flume is an important part of the grit cham- 
ber of the Newark, N. Y., plant, causing the depth of 
flow through the two chambers to vary in accordance 
with the flow so as to maintain uniform velocity. It also 
serves as a meter and is provided with an indicating, 
integrating and recording device. It is of the design 
suggested by Ralph L. Parshall, irrigation engineer of 
the U. S. Reclamation Service. 

The gas engine for utilizing the sludge digestion gas 
to drive the blower at the Newark, N. Y., plant has 
given trouble due to pitting of the exhaust valves, caus- 
ing loss of compression. “The gas has been unusually 
high in H,S, which burns slowly and is not fully con- 
sumed within the cylinder, causing trouble in the ex- 
haust piping and the heat exchanger.” 

Activated sludge treatment tanks are uneconomical 
in construction if shallower than 15 ft., and in power 
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for air compression if deeper than this*®. With spiral 
flow, wider tanks can be used than with ridge and fur- 
row—even wider than the depth—thus reducing con- 
struction cost and giving more surface aeration. The 
possible formation of a dead water core in the axis of the 
tank is sometimes prevented by transverse diffusers at 
intervals. With a well designed plant, 6 hours of aera- 
tion and 1.0 cu. ft. of air per gallon of sewage is aver- 
age practice. The area of diffusers should be at least 
one-tenth of the tank area. Strong sewage requires 
either longer aeration or more air per gallon than does 
fresh dilute sewage. 

Larger bubbles from higher permeability diffusers 
than were formerly advocated are now found satisfac- 
tory ; less air pressure is required ; and-the greater ver- 
tical velocity of the bubbles gives a high overturning 
effect in spiral-flow tanks, and the larger pores do not 
clog as readily as fine-pore diffusers. Apparently spiral 
flow requires about 25% less air than ridge-and-fur- 
row design. 

Pre-A eration is used** for floating oil and grease for 
skimming off; for odor control; for improving the effi- 
ciency of preliminary settling. For these purposes 
ridge-and-furrow tanks and fine-pore diffusers seem 
best ; detention periods of 10 to 30 minutes and 0.05 to 
0.1 cu. ft. of air per gallon of sewage. Pre-oxidation of 
trickling filter influent for 2% hours at Decatur, III, 
using 0.4 cu. ft. per gal., increased the capacity of a 
trickling filter three-fold. 

For thermophilic digestion, the optimum tempera- 
ture range is 50° to 55° C.; for non-thermophilic, about 
28°. But little is known of the effect of temperatures 
between these two optima**. Experiments indicate that 
sludge produced at 20° requires a period of adaptation 
and acclimatization to give the most efficient digestion 
at higher temperatures; used to seed fresh sludge which 
was incubated at a higher temperature, there was a pro- 
longed lag in rate of gas production; but if this sludge 
was used to seed fresh solids to be incubated at the 
same higher temperature, and this be repeated, adapta- 
tion seems to be complete with the third incubation 
Given this adaptation to the temperature used, “the ul- 
timate digestion time from the batch process does not 
vary materially in the range of temperature between 
28° and 42° C. 
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From Sewage Works Journal for September 


Diagrammatic scheme of Newark, N. ]. sewage treatment. 
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The B.O.D. determination “is apparently subject to 
more variations and discrepancies due to, as yet, un- 
known causes than any other test used in the sewage 
works laboratory.”’*® Mr. Eldridge believes that “given 
the same quantity of organic material, the results will 
vary with the number of bacteria initially present when 
the sample is set away for incubation,” which is possibly 
one of the factors in causing the discrepancies above re- 
ferred to. In investigating the subject, Eldridge seeded 
sterile sugar solutions with sewage and incubated them 
up to 20 days, and found that “the quantity of seeding 
added greatly affects the values obtained. . . . The vari- 
ation is undoubtedly due to a lag in the development 
of the organisms in the cases w here the initial numbers 
are low. The B.O.D., at least up to 7 days’ incubation, 
may vary to such an extent as to be almost directly pro- 
portional to the quantity of seeding added. The final 

20-day) B.O.D. appears to reach about the same value 
with all quantities of seeding.’”’ However, “there ap- 
pears to be an optimum quantity of seeding above which 
correct results are possible” even for 5-day incubation. 

Pumping sewage and sludge presents conditions dif- 
fering considerably from pumping water and the equip- 
ment should be adapted to those conditions. The sub- 
ject was treated thoroughly but concisely by Charles E. 
Greene.*! Non-clogging centrifugal pumps are gener- 
ally used, but if the rate of pumping is less than 400 
gpm, pneumatic ejectors are preferable for sewage 
and reciprocating pumps for sludge; and a head of over 
100 ft. is not desirable. To cover the range of dry- 
weather flow of sewage, one pump is uneconomical, re- 
quiring large storage capacity (the pump should not 
stop and start more than four times an hour) but two, 
one about half the capacity of the other, will generally 
suffice. 

A two-blade impeller will give much less clogging 
trouble and can be run at higher speeds than one with 
one, three or four blades. A bar rack of 2 to 2.5-inch 
opening ahead of a sewage pump is desirable, but a 
pump that will not operate without a screen should not 
be used. Check valves are necessary; horizontal ones 
seldom clog badly, vertical ones always do. 

Vertical pumps are generally preferable to hori- 
zontal; but the latter give pleasanter working condi- 
tions, permit a greater variety of driving units and 
possess other advantages, especially for large plants. 
But if the station is to be unattended or area is limited 
vertical pumps are indicated. 

For sludge there is nothing better than centrifugal 
pumps. There is little evidence that they break up the 
floc more than other pumps. Reciprocating pumps used 
for small volumes of sludge are usually ‘“mud-hogs” 
with minor changes. 

Compressed air is used for handling sludge by means 
of a pot-type ejector or vertically by air lifts; but should 
not be used for pumping into or from closed tanks be- 
cause of possibility of explosive air-gas mixtures. 

The pum? well of the Chester, England, sewage 
works has been provided with “an arrangement of air 
pipe in the bottom of the pump well, and compressed 
air can be blown upwards to prevent the deposit of solid 


matter.’’? 


Pumping sludge through 20,466 ft. of 8-in. cast iron 
pipe from Detroit to the Dearborn sewage treatment 
plant offered an excellent opportunity for testing the; 
friction coefficient of this material.1* The line is of uni- 
form size and material throughout. Before use for 
sludge, clear water was pumped and at a velocity. of 


3.15 ft. per second the Hazen-Williams coefficient was 
140, and at 4.06 ft. it was 137, agreeing closely with 
the coefficients for the very best c.i. pipe conditions. 
Soon thereafter sludge of 99.5 moisture content was 
pumped at 2.96 ft. per second and the coefficient was 
126. The sludge changes its moisture content frequent- 
ly so that at no time is it uniform throughout the pipe 
line; but when a composite of hourly samples gave 99.1 
moisture, a velocity of 2.64 gave a coefficient of 110. 

There has been only one stoppage in this long sludge 
line, and this was easily removed by raising the pump 
pressure temporarily from the normal 51 lbs. to 140 
Ibs. 
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Long-base steel drag, for drag treatment 
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Tar Drag Treatment of Pennsylvania Roads 


By A. R. Taylor 


Engineer, Tarmac Dep't, Koppers Products Co. 


N 1931, when the State of Pennsylvania took over 

20,000 miles of township roads for maintenance 

(which in that state includes reconstruction), it 
was confronted with the problem of resurfacing quickly 
a large part of this mileage. Because of the extent of 
the mileage and nature of the traffic, low cost construc- 
tion was indicated, and many types of this were tried 
out. One developed in the Pittsburgh district which has 
proved to be one of the most satisfactory and economi- 
cal, is tar drag treatment on a local native stone base 
course. 

In constructing this type of road, local native stone 
is dumped on the graded surface, where it is napped 
to sizes of 5” or under, and is then spread to a depth of 
8” or more to give a compacted depth of at least 7”. 
After being brought to a uniform surface, the voids 
are filled with shale or other local material, and on it 
is spread enough screenings—200 to 300 tons per mile 
—to thoroughly fill the remaining voids. This base is 
then rolled and opened to traffic. No water is hauled 
for puddling and expense for this is eliminated, but 
the surface is rolled immediately after every rain 

In most cases this base is topped with a bituminous 
surface from a week to two months after construction, 
and the method now being used in the Pittsburgh dis- 
trict is to apply a drag surface 34” to 1” deep. All 
loose material is swept from the base course; this being 
done by hand labor to give employment to as many as 
possible, although in normal times most of the sweeping 
would be done with mechanical sweepers. Following 
this, a prime coat of tar is applied at the rate of 0.2 to 
0.25 gallon per square yard. A few years ago the 
state used for this class of work a very light grade of 
tar having a specific viscosity of 5 to 8.5 at 40° C, but 
for these native stone bases, which are very open, tar 
having a specific viscosity of 17 to 22 at 50° C is being 
used, equivalent to 38 to 53 at 40° C. As_ cooler 
weather came in the fall, a lighter material was used. 

After the prime material has thoroughly soaked into 
the road, from 50 to 60 Ibs. per square yard of 1” 
crushed stone (from 14” to 54”) is spread uniformly 
over the surface, usually directly from trucks. In some 








few cases where it has been spread ununiformly a drag 
is used to remedy this. 

The loose aggregate is then treated with 0.2 to 0 25 
gal. of tar with specific viscosity of 26 to 31 at 50° C, 
immediately followed with a similar coat applied in 
the opposite direction; the State engineers having ob- 
served that when any bituminous material] is applied 
by pressure distributor one side of the aggregate is 
better coated than the other. 

The surface is then dragged with a steel] multiple- 
blade drag weighing approximately 1,200 lbs. This 
not only mixes the tar with the aggregate but also 
tends to eliminate any depressions in the surface, great- 
ly improving the smooth riding qualities of the surface 
Usually the drag is pulled by a small tractor and 
makes two round trips over the road. The surface is 
then rolled immediately. 

Approximately 24 hours after rolling, the seal coat 
is applied. It consists of an application of .2 to .25 
gallon per square yard of a heavy grade of cold ap- 
plication tar having a specific viscosity of 26 to 31 
at 50° C. This is covered with 5 to 10 Ibs. per square 
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yard of stone chips, ranging in size from 4%” to 4 
The chips are applied only in sufficient quantity to per- 
mit the surface to be rolled without picking up. Again 
we find on most of the projects that the chips are being 
spread by hand, in order to give maximum amount of 
employment to labor, although the State has a large 
number of chip spreaders. The surface is rolled imme- 
(Continued on page 33) 





Rolling road after chipping. 
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Industrial Center, 


Osaka, Japan's Great 





Includes Modern Sewage Disposal 
: in Vast Development Program 





SAKA, the largest commercial and industrial 
center of Japan, with a population of 2,453,569, 
is situated on Osaka Bay in the southwestern part 
of Hondo, the main island. The city is typical of the 
remarkable development of Japan. Yesterday, one 
might say, Osaka was a feudal town where the famous 
Dojima rice exchange flourished and wealthy mer- 
chants’ boats navigated the rivers and canals delivering 
goods to various islands of the empire. Today, it is 
one of the greatest industrial centers of the world, sur- 
rounded by an enormous manufacturing district with 
numerous high smokestacks and huge industrial plants. 
The city covers an area of over 70 square miles. The 
more than 5,600 factories located here produce dyeing 
and weaving machinery, various utensils, chemical prod- 
ucts, foodstuffs, beverages, silk, cotton cloth and cotton 
textiles, and miscellaneous articles. At present Osaka 
is undertaking a tremendous development program, 
laying streets and pavements, water mains and sewers, 
constructing a subway, and sewage treatment works. 
As in the case of other Japanese cities, the night soil 
for many years has been collected and disposed of on 
neighboring farms for fertilizer use. It has been diffi- 
cult to get people to remove this fecal matter at reason- 
able rates, and inefficient handling in the past has 
caused typhoid epidemics. The septic tanks serving 
large buildings overflow to the rivers. Foul matter has 
been disposed of into the canals and rivers of the city 
for so many years and in such ever increasing quanti- 
ties that stream pollution in the civic center is increas- 
ingly obnoxious. Because of these conditions, an acti- 


Primary sedimentation tank, Dorr clarifier, Shibaura treatment plant. 


(See September issue) 


By Isador W. Mendelsohn 
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vated sludge experimental p!ant, Ichioka, was com- 
pleted in 1925. It serves a population of 26,000 and 
treats a dry-weather flow of 1,280,000 gallons in the 
west central part of Osaka. The plant consists of grit 
chamber, preliminary settling tank, ridge and furrow 
type of aeration tank, two sludge settling tanks, and 
one reaeration tank, and cost 130,000 yen ($65,000). 
The Plan Adopted 

Tests on this experimental plant were made for the 
sewer department for the period 1925-1928 by the 
chemist of the City Hygienic Laboratory. As a result 
of the findings, the City Planning Board of Osaka de- 
cided on a plan of sewage treatment which was ap- 
proved by the Imperial Government on May 29, 1928 
According to this plan the city is divided into five 
separate sanitary districts, each with its own pumping 
stations and sewage treatment plant. Construction was 
begun on this project in 1930 and it is expected that 
by 1935 the two central area plants will be in operation. 
In view of the present widening and paving of streets, 
sewers are being laid in many sections of the city. As 
money is made available in the future, the other treat- 
ment plants will be installed to provide complete sewer- 
age facilities for all Osaka. 

The central district has an area of 9.3 square miles 
and a population of 1,185,000. The two activated 
sludge treatment plants and sewers for this area will 
cost 17,000,000 yen, or 14.35 yen per capita contribut- 
ing. The population density is from 180 to 240 per 
acre, and the maximum rainfall is about 2.4” per hour. 
he sewers will be of the combined type largely, of 
round vitrified clay, and horseshoe and 
rectangular concrete pipe or reinforced 
concrete according to the quantity of flow. 
rheir size will be based upon estimated 
sewage flow of 53 gallons per capita per 
day, a velocity of 1.5 feet per second for 
dry-weather flow and of 5.9 feet per sec- 
ond for wet-weather flow. Up to three 
times the dry weather flow will be treated 
by the plants, all in excess of that being 
led to the rivers or bay. 

One of the two plants, Tsumori, located 
on the Kizu river in the south-central part 
of Osaka, will receive the sewage from an 
area of about 5.4 sq. miles and population 
of 734,000. The area of the plant will-be 


z 


? 14.5 acres, and the capacity 37.2 m.g.d. 


The excess storm flow will pass through 
bar screens and detritors to the Kizu river. 

























NOVEMBER, 1933 


The two grit chambers will 
have bar screens. The settled 
matter will be collected by scrap- 
ers and removed by mechanical 
equipment. The maximum deten- 
tion of the wet-weather flow will 
be one minute. The pump house 
will contain twelve pumps for the 
entire flow, five being for the dry- 
weather flow. To reduce the cost 
of operation of secondary treat- 
ment, two preliminary settling 
tanks are provided, 90°x90’x13’ 
side-water depth, in which the 
average sewage flow will be re- 
tained approximately one hour. 

From the preliminary tanks, 
the effluent will flow by gravity 
to six double around-the-end 
type, spiral flow aeration tanks, 
each 88.6’x18.7’x15’ deep, with 
porous plates for air diffusion. 
rhe air pressure will be 7.1 
pounds per square inch. The 
tanks will provide a detention 
period of 5% hours for the dry-weather flow. Sludge 
of 98% moisture equal in volume to 20 percent of the 
sewage flow will be returned to the aeration tank. 

Three secondary settling tanks will be 110’x110’x13’ 
side-water depth, will give two hours detention for the 
average flow and will have mechanical rotating scrapers 
forcing the sludge to the center. The effluent will pass 
to the Kizu river. 

Two sludge tanks 64’ in diameter x 12.5’ side depth 
will have a total capacity of 14% days excess sludge 
and will be provided with rotary scrapers. The sludge, 
185,000 gallons daily of 96 percent moisture content, 
will be barged to low areas or used for fertilizer, or 
dumped at sea. In case of electric current troubles, a 
by-pass prior to the grit chambers will permit the sew- 
age to join the effluent from the secondary clarifiers. 

The Ebiye activated sludge treatment plant, the sec- 
ond under construction for the central area of Osaka, 
is located in the northwestern part of the city on the 
Shinyodo river. It will serve a population of 451,000 in 
an area of 3.9 square miles. The plant will consist of 
two grit chambers with mechanically cleaned screens ; 
four pumps for dry weather flow and five for 
wet weather flow; two preliminary settling tanks 
70’x70’x12’ side-water depth; six aeration tanks 
608’x16.4’x15’ depth, with 54% hours detention period, 
and spiral flow; four secondary settling tanks 
73.3’x73.3’x12’ depth with a capacity each of 477,000 
gallons; and two sludge storage tanks of 49.2’ diameter 
x 12.5’ depth. The daily production of sludge of 96 
percent moisture content is estimated at 116,500 gal- 
lons. 


Water Supply of Osaka, Japan 


Water is obtained from the Yodo River at a point 
20 miles below the sewer outfalls of Kyoto. Between 
Kyoto and Osaka there are a few villages which con- 
tribute sewage and other waste matter to the river. 
Since Kyoto is now. proceeding with plans for sewage 
treatment works, the pollution of the river will be great- 
ly reduced in the near future. 

In August, 1925, the fourth stage of the waterworks 
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Kunishima water filtration plant showing the setthng Dasins 


program for Osaka was begun, and was cor 
March, 1930; at a cost of Y7,711,681 ($3,850,000) 
Including the water mains, the cost was Y 35,000,000 
($17,500,000). This extension was based upon the 
estimate that in 1936 the city’s population would be 
3,100,000 of whom 2,750,000 would require water at 
the rate of 54 gallons per capita per day. The water 
purification plant was installed at Kunishima and con- 
sists of slow sand filters of 152,000,000 gallons daily 
capacity. Water is pumped to the settling basins where 
after alum is added, it is retained for two to six hour: 
according to the amount of turbidity in the water. Then 
it is passed through slow sand filters each 200x200” at 
ay he clear water 


npleted in 


a rate of 4 m.g. per acre per « 
basins have a total capacity of 3. 
he rapid sand filters were installed since the com- 


3 m.g 
pletion of the slow sand plant and have a capacity of 
26 m.g.d. and cost Y900,000. Alum is added to the 
raw water at the rate of 10 p.p.m. The filtered water 
is chlorinated by manual controlled machines with 
chlorine cylinders on platform scales, the dosage being 
0.25 p.p.m. to 0.30 p.p.m 

Future extensions to Osaka’s waterworks system pro- 


vide for installation commencing the latter part of 1933 
of additional rapid sand filters with a capacity of 75 
m.g.d. to cost Y16,350,000e including the laying 

water mains. This program will take five years for 


completion and will involve the installation of pum 
houses, mixing chambers, sed 
and chlorinators. 
Acknowledgment is gratefully made of the assist- 
ance of Messrs. H. Fujita, Guchi Suzuki, J. D. Hit 
and Y. Shionoya in the collection of data in this arti 
This article and one in the September issue describ- 
ing the Tokyo sewerage system were written by Mr. 
Mendelsohn from information obtained during a visit 
to that country this year. In a third article he will 
give brief descriptions of the Nagoya and Kyoto sys- 
tems. While American engineers may as yet have lit- 
tle to learn from the Japanese, it is interesting to learn 
how rapidly they are adopting American sewage treat- 
ment practice in their large cities. 


mentation basins, filters 
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Table I. Various Types of Chemical Treatment Sewage Processes 
Vol. Treated 
Name of Thousands 
Treatment City of g.p.d. Chemicals Used Remarks 

1: RES dis 9505.0 4505 Es o'aah Dearborn, Mich. 3,000 FeCls or Fee (SOx.)s Fe. (OH)« + insoluble 
Paper pulp, Cl: solids 

2. THRMORNEN 2c cccceecics Dyckman St., N. Y.  E Fes (SO,)s, CaO, Unique, Highest degree of 

North Side, Chicago 25 4 Zeolite, MaCl for pe of all. Ferric 

Zeolite, HeSO, for ash hydroxide and zeolite 

TN.  . au dc tauaeiaale mites Atlanta, Ga. 500 FeCls, CaO, Fe SO, Fez (OH)« + insoluble 
Cement dust solids 

re Ashland, Ohio 500 FeSO,, CaO, Marl Fez (OH; + insoluble 
Ale (SO,)s solids 

5. Diamond Alkali Co. ...... Cleveland, O. 50 (7) Cle, FeCls, CaO Fes (OH)« + Cl as finish 

OSE v0Gicceudnnsenen Philadelphia 30 Fe SO,, CaO, air Fez (OH)s + Cl as finish 

DR (Sas is Sa eee ee Palo Alto 36 Fe Cls, Cle Fes (OH)s + Cl as finish 

as Winston-Salem, N. C. 6,000 CaO (electric current) CaCos; + Mg (OH)s 

OE, co tain vie ales om Rockville Center, N. Y. 3,000 Paper pulp (CaO) Vacuum filter 

SO Ge sc cnece se ekees Wilmington, Del. 60 Ale (SO,)s, Cle Ale (OH)s + Cl as finish 

51. ERP TROES go cbc Seceve Kirnhurst, II. 130 CaO, Cu Sou, Naz COs CaCos + Mg (OH): 
Ale O,, Cle 

22, Pian bedi cece weneaen Valparaiso, Ind. 25 i CaO Fee (OH)« + insoluble 
Charred sludge solids 

ee i ae re Oklahoma City 2,500 Fe, Cle Fee (OH)s + Cl as finish 





Recent Advances in Chemical Treatment 
of Sewage 


large-scale operation basis is now in service, F. 

W. Mohlman, in a paper before the A. P. H. A., 
classified the various other methods of chemical treat- 
ment in use as: (1) addition of coagulants, as, ferric 
chloride, ferric sulphate, ferrous sulphate, lime, chlo- 
rine, alum, sodium aluminate and copper sulphate; (2) 
addition of insoluble materials, as paper pulp, marl, 
cement dust, returned sludge and ground charred 
sludge; (3) removal of soluble solids by zeolites and 
chlorine. The different types of chemical treatment proc- 
esses are given in Table I. 

In regard to results obtained, as shown in Table II, 
chemical precipitation processes fell between plain sedi- 
mentation and activated sludge treatment, giving re- 
duction of 60-75 per cent in B.O.D., which may be 
boosted 5 per cent by chlorination; and 75-95 per cent 
removal of suspended solids. Chemical precipitation 
provides a sludge which (1) filters well on mechanical 
filters; (2) gives a filter cake with a moisture content 
usually lower than filtered digested or fresh sludge; 
(3) if loaded with lime, is not objectionable as regards 
odors; (4) has a dry weight 2-3 times the weight of 
the sewage dry suspended solids; (5) does not digest 
satisfactorily ; (6) may cause odors, unless loaded with 
lime; (7) probably involves greater cost of operation 
than present treatment methods. In comparison with 
earlier chemical treatment plants in 1890-1900, Mohl- 
man notes (1) more accurate methods of control of 
coagulation; (2) better coagulants, FeCls in liquid 
form being convenient; (3) mechanical settling tanks 
are now used almost universally; (4) the B.O.D. test 
now available is a better measurement of the results of 
treatment; (5) for filtration of chemically clarified 
sewage, the use of zeolite is novel and interesting. ‘The 
meagre and unconvincing data from chemical precipi- 
tation plants in comparison with results from activated 
sludge treatment works are too incomplete to furnish 
definite conclusions. According to available results, only 
the Guggenheim process approaches or equals the acti- 
vated sludge treatment, and seems. the most promising 
of all chemical precipitation processes. The experience 


A LTHOUGH no chemical precipitation plant on a 
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of the past 5 years shows the value of continuous vacuum 
filtration of sludge for initial dewatering. 

In discussing Mr. Mohlman’s paper, Waring stated 
that at Circleville, Ohio, which has a population of 70,- 
000 and a domestic sewage flow of 200,000 g.d. with a 
B.O.D. of 300 p.p.m., the Travers treatment with marl, 
ferrous sulphate and lime, was tried recently on the 
domestic sewage alone. Trade wastes with a BO.D. 
of 17,000 p.p.m. were not tested. Results of a check-up 
by the State Department of Health for two months 
showed reduction in suspended matter of 92 per cent and 
a final B.O.D. of 72 p.p.m. The dissolved oxygen in the 
effluent was 4 p.p.m. of which 1 p.p.m. was due to air as- 
piration. The cost of operation was $132 per m.g. of sew- 
age treated, divided 1/3 each among labor, chemicals 
and power. The State Department of Health advises 
cities not to spend their funds in testing proprietary 
chemical treatment processes, but to require the com- 
panies backing them to do so, the city paying for the 
plant when it has been proved a success. Waring ex- 
pressed the opinion that chemical precipitation wil] be 
satisfactory for sewage treatment under certain limited 
conditions. 


Table II. Results Obtained in Chemical Treatment Sewage 
Processes, and Three Activated Sludge Treatment Plants 


ve A 
Chemical Treatment Process 33 OC 
ARA 
1. Laughlin ...Dearborn .. 91 66 
Coney Island 84 69 (without Cl) 
2. Guggenheim .Chicago .... 95 90 (incomplete data) 
Dyckman St. 99.5 96.7 
3. Lewis --Atlanta ... 76 77 
DE 2, ch wckicabs wines 85 50 
7. Stevenson ..Ashland ... 95 95 


8. Landreth ...(indefinite)” 87 88 
BOC EEE swine cass views see 89 78 (Claimed) 
Activated Sludge Treatment (1930-1932, Average Daily 
Analyses) 
Air, cu. ft. 
per gallon 
i nid'k's 6 aie p 85.0 0H e A 93 95 1.63 
EE Side Sitacse he ghhs Noten 90.1 92.1 0 43 
DEE one eesoeuas ne a 89.6 91.7 0.92 








The second of three articles on designing Tetaining walls. 


The first appeared in the August issue. - 
2 | 
N designing reinforced concrete walls, the princi- a | ‘ 
ples enumerated in the article on page 33 of the 
issue of August, 1933, apply just as in gravity 
6/9 —# 5" 


walls, so far as overturn, sliding, crushing or settling 
are concerned. Approximately the same width of base 
is required, but because steel is used to take some of the 
stress, the design produces a wall of distinctly differ- 
ent section. 

Various short cuts in design are available. In the is- 
sue of Pustic Works for July, 1932, D. Y. Bate gave 
tabular data for standard designs for cantilever and 
gravity walls. Somewhat similar material can be found 
in various textbooks, including Harger & Bonney’s 
Highway Engineers’ Handbook. For those who wish 
detail information, presented in a clear and simple 
manner, covering all phases of retaining wall design, 
we recommend “Design of Retaining Walls” by Sam- 
uel Baker and A. deGroot, director and assistant prin- 
cipal of the Civil Engineering Schools, International 
Correspondence Schools. 


Procedure in Design 


The first step in design is to assume, and then to de- 
termine, the width of base necessary to insure stability 
against overturning. The width must be such that the 
resultant of all the forces acting on the wall remains 
within the middle third of the base. For a wal] without 
surcharge, a base width of 0.45 to 0.50 of the height is 
required, and for a wall with a surcharge a base width 
of about 0.60 of the height. The thickness of the base 
and of the stem are assumed and, though these original 
assumptions may differ quite materially from the di- 
mensions later computed, the difference in the final re- 
sult will be negligible, as a rule. 

The determination of stability is done in the same 
manner as shown on page 33 of the August issue of 
Pusiic Works. Assuming a wall, such as shown in the 
drawing, with a height of stem of 13.5 feet, a total 
height of 15.0 feet, a base width of 7.00 feet and a base 
thickness of 1.5 feet; the angle of repose of retained 
material 35°; weight of retained material 110 pounds 
per cubic foot; and weigh of masonry 150 pounds per 
cubic foot. 

The computations described in the August issue will 
show resisting moments of 41,220 pounds, and an over- 
turning moment of 16,800, with the resultant passing 
2.43 feet from the toe, or within the middle third. The 
pressure on the base will be, with e=1.07 ft., 2,755 
pounds at the toe and 115 pounds at the heel. 

We will now proceed with the design of the stem, and 
determine the reinforcing required. The following 
values are adopted: 


Stress in steel, 





fs= 16,000 


Stress in concrete, fe= 600 
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n= 15 
x = 95 . 
Poe 686 ‘6 r | 














The height of the he peer 
imensions OJ wali use 1 cO P 
stem above the base é s hee he ed in compu 


is 13.5 feet and the a: 
thrust, t, on the stem 90d 
is t 14wh? tan?(=) =2725 


> — hod 
rhe moment M equals the thrust times the lever arm, 
which is 1/3h 


Then M = tL = 2725K4Y 12,2605 


I'he thickness of the wall, d, is shown by the equation 


M Vee a 
U ad — ny —w— pane = 
K aE =s i139 


sing the next highest whole number, d 12”, and 
with 2 inches cover for the reinforcement, the thicknéss 
of the wall at the base will be 14 inches. 


To compute the effective depth to resist shear, 





Therefore, there is no danger from shear 

The required top thickness will be much less, but in 
practice will depend on the batter used and whether or 
not a coping is desired. To compute the required thick- 
ness of the wall at a point one-third the distance from 
the bottom to the top, use the formulas above for t, M, 
and d, using 9 for h and 3 for L. It will be seen that d 
at this height is less than 9 inches, including cover for 
the steel. A similar computation can be made for 2/3 h 
Generally it is cheaper, and gives a better appearance, 
to build the wall with a straight batter or a straight face 
than to break the face. The top of the wall should have 
a minimum thickness of about 8 or 9 inches, exclusive 
of a coping, but may be greater due to local conditions. 
Where the wall is thicker, a slight reduction in steel 
area can be made. 


The required steel area is shown by either of the 
formulas: 


(1) a= pbd 
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Where a is the area of the steel, 
p is a coefficient, in this case .0068 
b is the width of the strip under considera- 
tion, generally 12” 
d = is the wall thickness 


: M 

{ ) As ~ me wf 

fs]d 
In (1) a= pbd = .0068& 1211.3 = .925 
and using 34” round bars, area .442 





12 442 : ie 
———— = spacing of 5.7” on centers 
925 
M 12,260 7 
In(2) A:-=—s-= — = = .0777 

tsjd 16,000 .88X 11.2 

; meet .. one 

And using 34” round bars, ye =5.7”’ on centers 
0757 


(If d= 12 is used, the two formulas will give 

slightly different results. ) 
Steel Area at Various Heights 

These entire computations can be carried through to 
determine the area of steel and the spacing of the bars 
at 14 h and 24 h. Generally it is permissible to stop 
about one-half of the rods at a point about 14 h from 
the base, and one-half of the remainder somewhat be- 
low 2% h. In this case, the spacing at the top would 
therefore be about 23 inches, and at about 14 h would 
be 11% inches. 

Design of Base 

Having the distribution of pressure on the founda- 
tion, as determined in a preceding paragraph, the up- 
ward reaction of the soil under the toe projection of 
the wall can be computed. In the example given, this 
amounts to 4240 pounds. The weight of this toe pro- 
jection is 395 pounds and the shear at the edge is 3845 
pounds. Using the shear formula 


Pie ae 3845 
~ jbv .8812x4u 


and with 3 inches for steel cover, the necessary thick- 
ness of the toe cantilever is only 12 inches. Therefore 
the base thickness adopted, 18 inches, is unnecessarily 
great. 

Steel area is computed by the formula already given 
for As, computing the soil reaction around the edge of 
the stem by taking moments. With the bending mo- 
ment as 27455 ft. pounds, As, when the base is 18” thick 


= 94” 
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Isometric sketch of movable end of pavement jacking assembly. 
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(less steel cover), is .017 and when it is 9.3 inches 
thick, is .026 per inch. 
Spacing of half inch bars would be 


196 ene 
— 11%” and — 7," 
017 026 


The design of the heel projection is carried out in 
the same way, taking into account the weight of fill over 
the projection, the weight of masonry in it, and the up- 
ward soil reaction due to pressure on the base. 

Longitudinal reinforcement in the stem and base 
should be provided as well as temperature reinforcing. 

Bars designed to carry the stress in the stem due to 
the retained material should be placed about 2 inches 
from the rear face. In the toe projection, reinforcing 
may be needed in both top and bottom. In the heel pro- 
jection, generally only at the top. The stem bars must 
be tied into the base, which is generally done by bend- 
ing them, in which case they can also be used for re- 
inforcing the toe projection. 


Forcing Slabs Into New Alignment 


NGINEERS of the California Department of Pub- 

lic Works have developed a device for pushing back 
into place 50-ton concrete slabs which had been moved 
in both horizontal and vertical position by the earth- 
quake of March 10th. At fifteen points along a distance 
of ten miles of Route 60 there were horizontal displace- 
ments ranging from 2% to 8% inches for stretches of 
140 to 400 feet of pavement. There were also numerous 
vertical displacements, but slabs at these points were 
brought back to grade by the standard mudjacking out- 
fit. 

The shoving was done by means of two levers, one set 
vertical on each side of the three-course pavement, the 
fulcrums tied together by two 40-foot strips of 54” x 8” 
steel, and the tops of the levers forced apart by means of 
a jack attached to the end of a well casing 85g” diameter 
and extending horizontally across the pavement from 
one lever to the other. The levers were 8” x 8” steel bil- 
lets 50” long. The lower end of each billet pressed 
against a 24” length of 80 Ib. rail, the base of which was 
separated from the vertical edge of the concrete slab by 
packing pieces of Oregon pine to distribute the pressure. 
The well casing was supported on a 2%-ton trailer and 
the steel fulcrum plates suspended from it. The vertical 
position of the latter could be raised or lowered to vary 
the leverage, which was generally about 2:1, a jack 
pressure of 40 to 45 tons giving the pressure of 75 to 90 
tons necessary to start the slab, after which 30 to 50 tons 
slab pressure completed the movement. An oil-operated 
hydraulic jack was used, force being supplied by a smal] 
triplex pump. The jack plunger moved at a rate of a 
little over an inch a minute, and the pavement moved 4” 
at a set-up. 

Before moving the slabs, the longitudinal openings 
between slabs were thoroughly cleared of all materials 
to a depth of 2” below the concrete ; and at each joint in 
the pavement the shoulder was excavated to subgrade 
for a length of 3 ft. to receive the lever and its 24” 
length of rail. 

A total of 3,370 ft. of opened joints averaging 4.47” 
wide were closed at a cost of $710 for labor and $156 
for rental of equipment. (The cost of building the jack- 
ing outfit is not stated. ) 
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Get In Your Applications for PW A Funds 
AT ONCE 


“Tt ‘is doubtful whether, in the next generation, 
money for providing needed and necessary public im- 
provements can be obtained so cheaply as at the present 
time. When allocations from this fund have all been 
made, the State Advisory Board does not want any pub- 
lic official in North Carolina to be able to say that he 
was not fully informed regarding the eligibility of 
projects or the attractive financial terms offered.” So 
says H. G. Baity, state engineer for the North Carolina 
State Advisory Board. And it will be just too bad if 
any city officials anywhere regret, when it is too late, 
that they did not know about this opportunity or did 
not act on the knowledge. 

As an illustration of the advantage to cities of accept- 
ing the Federal offer, the experience of Macon, Ga., 
may be cited. In the last days of October Macon re- 
ceived bids on improvements to its water treatment 
plant, asking contractors to submit two bids, one based 
on conforming to the PWA regulations as to labor and 
the other without doing so. Bids on the former basis 
totaled about $124,000 and on the latter somewhat over 
$119,000. The city decided to accept the former and 
the Federal grant, which was estimated to be slightly 
more than $33,000, as doing so would benefit it to the 
extent of about $29,000. 

We have tried to make sure that all readers of PuBLIC 
Works have the necessary information. In our October 
issue we told how to make application for a grant or a 
grant and loan. (A grant is obtainable without a loan 
and can generally be put through more quickly.) On 
page 25 of this issue will be found further details, as 
given to the A.P.H.A. at its convention by representa- 
tives of the PWA. There is a general belief (justifi- 
able, it would seem) that there was at first unnecessary 
delay in Washington in preparing the machinery for 
making applications for grants and loans; but this has 
been working for some weeks and the administration is 
now doing its best to induce cities to take advantage of 
the opportunity. Several hundred million dollars are 
still unallotted, but January Ist has been set as the dead 
line, and it is announced that any part of the 3.3 billion 
dollars not then allotted will be used for Federal proj- 
ects. 

Precedence is being given to sewerage and water 
works projects. According to Malcolm Pirnie, deputy 
administrator of the PWA, construction of these has 
been much below the pre-depression rate for three years 
past, and there must be many cities—probably the ma- 
jority—which should greatly increase their expendi- 
tures along sanitary lines to bring themselves up to 
normal. Other “needed and necessary” improvements 
are not excluded by any means, and projects for refuse 
disposal, parks, bridges, etc., will receive favorable 
consideration. 

We advise every city to determine what improve- 
ments it needs and consult with the PWA state engineer 
to learn whether to apply for an allotment and how to 
do so. 

And we urge that they do this at once 


Winter Work on Public Improvements 

Unemployment relief is more necessary in winter 
than in summer, but many officials appear to think that 
public works construction must stop when freezing 
weather comes. As a matter of fact, most work can be 
done as well then as in summer, if proper precautions 
and measures be taken, although the cost may be some- 
what greater. But the extra cost will be much less than 
that of supporting the unemployed without giving them 
work to do. 

Experienced concrete constructors know how to carry 
on concrete work at all temperatures. Rock work is not 
interfered with by cold, and earth work very little. As 
for sewer and water pipe laying, below a depth of fou 
or five feet the cold has little effect. The writer has laid 
sewers when the temperature did not rise above 10° for 
days at a time; even ground water standing in a 6-foot 
trench did not freeze over-night. Almost the only ad- 
ditional precautions necessary were to prevent frozen 
lumps of backfilling from falling onto the pipe (return- 
ing excavated material onto completed sewer at once 
eliminated this danger) ; wetting down the back-fill t 
thaw frozen lumps where there were any; and having 
the pipes clean and below freezing before making the 
joints. If the top foot or two of the trench is frozer 
hard, an air compressor and drill can be used to sink a 
line of holes along each side of the trench, and the top 
be removed with a crane bucket or broken up by sledges 

A little ingenuity or experience, and especially a w 
to do the work, will make it possible to carry on almost 
any outdoor work throughout the entire winter 


Developments in Sewage Treatment 

According to a leading sanitary engineer (see page 
15) the outstanding features of sewage treatment devel- 
opment during the past year have been revival of inter- 
est in chemical precipitation, development of more di- 
rect methods for handling sludge, and improvements in 
mechanical equipment. 

As to the last, readers of Pustic Works have been 
given complete information through its articles “Me- 
chanical Equipment in Sewage Treatment”; and on the 
other two subjects also we have endeavored to keep them 
informed on the latest developments. The articles re- 
ferred to have given much information concerning. the 
handling of sludge by screening, vacuum filtering, in- 
cinerating and other methods of direct disposal 

A summary of the recent advances in chemical treat- 
ment of sewage and sludge, given in this issue (page 
20), sums up very briefly the principal features of thir- 
teen types of chemical treatment and results obtained 
by them: the author including under the term “chem- 
icals’’ paper pulp, marl and other insoluble materials 
applied for their physical effect. Unfortunately, the au- 
thor gives no cost figures of these several processes ex- 
cept that one cost considerably over $100 per million 
gallons, exclusive of capital charges 

Recent developments all seem to indicate that reliance 
on bacteria for sewage disposal is being replaced by 
more direct, controlable and rapid chemical and physi- 
cat treatments 
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Diagram illustrating method of staking out a street intersection. 


Laying Out and Staking a Street Intersection 


By John Arneson 
City Engineer, Fergus Falls, Minn. 


street intersections on a paving job completed 
here last seascn: 

The combined curb and gutter were built first. The 
State Highway Department then built the center 20 ft. 
portion. The sides and intersections were then filled in 
by the city. 

Referring to the drawing of a portion of the pave- 
ment and one of the intersections, the pavement “A,” 
“B” is the route of the highway. Since this street car- 
ries the main traffic, preference was given to this street 
as to grade in designing the intersection. 

At all points along the highway the curbs and gut- 
ters are at equal elevations as to sides. The grade is 
such that there is about one foot difference in elevation 
between points 3 and 4. In general the ground slopes 
to the southeast, so a rather deep cut was made at one 
block corner and a retaining wall built. The street to 
the north rises quite abruptly and the point 1 is one 
foot higher than 3, and % foot higher than 2, and 
2 is 1% feet higher than 4. The elevations of these 
four points were decided on so as to harmonize with 
the present grounds and in connection with future 
street paving to the north. 

The next step was to so stake and shape the intersec- 
tion that it would drain properly and ride smoothly. 
Because of the difference in elevation between points 
1 and 2, the crown was shifted from b to a. Doing this 
provided a banked turn for a driver going west on the 
highway and turning north, and there is also a crowned 


4 * HE following method was used in staking out the 


turn for the other side. The traffic on the main highway 
goes through very smoothly because the center 20 ft. 
portion was held to grade. 

As mentioned before, the center portion and the curbs 
were in place. Short pieces of reinforcing rods were 
then driven at the points marked with a circle. Chalk 
lines were stretched along these stakes with a turn 
around each stake, indicated by the fine lines. It was 
then a simple matter, by sighting along these lines and 
use of a carpenter’s level to check the slopes for drain- 
age, to raise and lower the lines on the stakes until the 
desired shape was obtained. With the lines finally ad- 
justed, it was possible to almost “see” the finished 
surface. 

A carpenter then set the wood header from 1 to 2, 
trimming the top to the line. Lengths of wood 2x2’s, 
with short pieces of 1x4’s nailed to the sides, were 
driven from a to f, b to g and c to h, the tops conform- 
ing to the chalk lines. The expansion joint forms at 
d-f and h-e were also placed to the lines. The iron pins 
and lines were then removed, the steel laid in place and 
the concrete poured. The concrete was finished off to the 
wood guides. After the concrete had set sufficiently to 
support a plank, the guides were stripped and the holes 
filled in and the whole troweled and belted smooth. 

Points 3-5-6-7 are catch basin inlets. C and D indi- 
cate side streets entering. 

This method is very well adapted to those intersec- 
tions that must be so shaped that no rule of setting 
stakes with a level will hold. 













P. W. A. Officials Talk About Activities in 


Water and Sewage Works 


ALCOLM PIRNIE, deputy administrator of 

the P.W.A., speaking before the American 

Public Health Association last month, said 
that construction of water and sewerage works in the 
United States was at the lowest ebb in August-Septem- 
ber, 1933, despite the priority given to such projects 
by the Public Works Administration. The chief factor 
in this deplorable situation was the tax consciousness 
of the American public, influenced by propaganda 
against spending. It will be necessary to inform the 
public clearly, continually and decisively of the vital 
necessity of immediate sanitary works construction or 
suffer the loss of untold millions in wasteful unemploy- 
ment relief measures. 

The delay in approval of sanitary works is not, he 
claimed, all due to Washington PWA offices; a larger 
part than is commonly known is due to legal and finan- 
cial difficulties and to the general public apathy in local 
communities. At present 125 million dollars of water 
and sewage projects have been approved by the PWA, 
of which little is as yet under construction. Estimates 
of the PWA indicate as much as one billion dollars of 
prospective water and sewage works construction in the 
coming year. If the PWA funds available are not al- 
lotted before January 1, 1934, for non-Federal projects 
it is likely the money will be spent on Federal projects. 
Mr. Pirnie is now at work developing construction 
codes, particularly the labor wage rates. It was indi- 
cated that the present labor rates in various sections of 
the country, with slight increases, may be incorporated 
as minimum rates into industrial construction codes 
with provision for automatic increases up to 50 per cent 
over the minimum rate by September 1, 1934. 

Abel Wolman, special representative of the PWA, 
speaking at the same meeting, stated that as yet no 
cities have received actual cash in connection with their 
PWA projects which have been approved. Some well- 
prepared projects have been approved at Washington 
in five days where grants alone were involved. It has 
been estimated that where labor rates are from 22% 
cents per hour up and involve as much as 50 per cent 
of the cost of the project, it is to the best interests of 
the community to take advantage of the PWA grant. 


PWA Activities in Ohio 

F. H. Waring, speaking of the PWA activities in 
Ohio, stated that the governor in March, 1933, appoint- 
ed a Work Project Development Committee of 19 mem- 
bers representing business and public works, including 
the State Sanitary Engineer, and a special representa- 
tive was sent to Washington to keep the state informed 
of the latest national developments in these matters. 
According to state health department records, the ex- 
penditures on sanitary works in 1930 were 12 million 
dollars; in 1931, 8 million; and in 19*2, less than 3 mil- 
lion, where the annual average had been 15 million, and 
at the request of the committee, the State Department of 
Health detailed six of its sanitary engineers, beginning 
April 15, to inform cities of the necessity of immedi- 
ate sanitary works improvements to relieve unemploy- 
ment, and to assist them in their local programs. 





rhese engineers, who were paid from the department 
budget, visited 250 cities by July 31, working as in an 
extraordinary emergency situation. As a result, 165 
applications for $37,500,000 of sanitary projects were 
received from 106 cities and 6 counties, and 76 appli- 
cations for $18,000,000 of projects were in preparation. 
Close personal contact with city officials in this field 
survey eliminated many mistakes and speeded up the 
preparation of plans. Incidentally, when the budgets of 
state departments were reduced recently, that of the 
Department of Health was untouched 

When the PWA began to function, the work of the 
Work Project Development Committee was turned over 
to the State PWA, and the State Department of Health 
furnished office help and space to the PWA engineer. 
Efforts were concentrated on 15 sanitary projects at 
first, with the result that many of these, including works 
at Cincinnati, were approved among the first by the 
PWA at Washington. On October 1, the status of the 
PWA sanitary projects in Ohio was as follows: 
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Of the 27 approved projects, 8 involving $13,000,000 
have been approved by the Washington PWA. Of the 
150 projects, new water works systems for 28 cities in- 
volve $1,286,000 ; extensions to water works systems for 
15 cities and 1 county involve $6,175,000; new wate 
purification plants for 11 cities, $8,637,000; new sew- 
erage systems for 50 cities and 1 county, $380,000; ex- 
tensions to sewerage systems for 16 cities and 2 coun- 
ties, $7,500,000; and new sewage treatment plants for 
10 cities, $14,500,000. Of these projects, 74 involving 
$18,458,000 were to be paid by general obligation 
bonds in present statutory and tax limits where no vote 
of the electorate was required; 5 to be paid by bonds 
previously authorized and voted on for $7,500,000; 50 
from 14 cities by general obligation bonds outside board 
and tax limits by special acts of the legislature, involv- 
ing $12,900,000, and requiring a majority vote; 18 
from 14 cities and 4 counties by assessment bonds in- 
volving $2,000,000 ; 96 from 86 cities by revenue bonds, 
no vote required, $7,000,000; one by special lease plan 
(government construction, installment purchase) for 
one city, $8,000,000; and one by canal rentals, $142,- 
000. 

FRA and Sanitary Works 

In January and February, 1933, Dallas employed 40 
men working 3 days each on a stagger system to survey 
the sewerage facilities of homes and then to push a pro- 
gram for installing privies by an educational campaign. 
Because this was considered. work on private property, 
the Federal Relief Administration withheld approval 
and funds. Now, under a new relief program, this work 


(Continue a On page 47 } 



































26 


PUBLIC WORKS 


VoL. 64. No. 11 





BRIDGEPORT 
DES MOINES 
ELIZABETH 
FALL RIVER 
GRAND RAPIDS 


LONG BEACH 





KANSAS CITY, KAS. 


HONOR ROLL 


LYNN 
MILWAUKEE 
NEW BEDFORD 
SOMERVILLE 
SOUTH BEND 
TULSA 
WATERBURY 


NO TYPHOID MORTALITY IN 1932 





Decreasing Typhoid in Our Large Cities 


By James A. Tobey, Dr. P. H. 


our history. No deaths from this disease occurred 

in fourteen of the largest cities in the United 
States; in 58 other cities the typhoid mortality rate was 
less than 2 per 100,000 population ; and in ten of these 
cities the only typhoid deaths were of non-residents 
who were brought to hospitals within the various city 
limits. In the 93 largest cities the combined mortality 
was only 1.34 per 100,000. During this year there were 
only 508 deaths from typhoid out of a population of 
nearly 38,000,000 in these cities, and this result was 
achieved in spite of a flare-up of typhoid in certain 
parts of the country last summer. Even the cities in 
our southern states, where typhoid is usually most prev- 
alent, showed a definite reduction in deaths from the 
disease. 

This achievement is all the more impressive when 
the present figures are compared with those of the past. 
In 1910, for example, the typhoid mortality in 78 cities 
was 20.54 per 100,000, or about twenty times as great 
as in the same cities in 1932. A decade ago the rate was 
three times what it is now and in 1931 was nearly 25 
per cent higher than in the following year. 

Although the methods for the practical control of 
typhoid fever have been understood for thirty years or 
more, no city was free from typhoid deaths until 1919, 
when Yonkers, N. Y., and Spokane, Wash., were able 
to report no mortality from this preventable cause. 
Since that time about forty cities have had no deaths 
from typhoid in various years and many of them have 
been consistent repeaters in this enviable record. 

The fourteen cities on the honor roll because of their 
freedom from typhoid mortality in 1932 include: 


r | ‘HE urban typhoid rate of 1932 was the lowest in 


Bridgeport Kansas City, Kan. Somerville 

Des Moines Long Beach South Bend 
Elizabeth Lynn Tulsa 

Fall River Milwaukee Waterbury 
Grand Rapids New Bedford 


Among the cities with rates less than 2 per 100,000 
which would have had zero rates but for non-resident 
deaths are Rochester, Syracuse, Hartford, Jersey City, 
San Diego, Albany, Trenton, Duluth, Scranton, and 
Springfield. 

Only eight large cities had typhoid death rates in 


excess of 5 per 100,000 in 1932. Those, and their rates, 
were : 
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In fairness to El] Paso, Nashville, Knoxville, and 
Memphis, however, it should be stated that one-third 
or more of the typhoid deaths in these cities are claimed 
to have been among non-residents. Even so, the rates 
are too high. Nashville and Memphis have divided the 
odium of possessing the highest typhoid rates during 
most of the years since 1910. 

For many years the New England cities and those 
in the East North Central part of the country have 
shown the best records, with the Middle Atlantic and 
Pacific groups close behind. The southern cities have 
consistently displayed higher rates, although the cities 
in the South Atlantic section achieved the greatest 
reductions in 1932. 

These differences may be due in part to climatic 
conditions and to the presence of certain racial groups 
in the South, but they are also due in large measure to 
the quality of public health activities. That southern 
cities can eradicate typhoid is shown by the example 
of Tulsa, with no death in 1932, and Baltimore; with 
a rate of 0.6, Norfolk with 0.8, and Miami with 1.8, 

In spite of large colored populations, much poverty, 
and adverse climatic conditions, there is no reason why 
all cities in the South should not have much lower ty- 
phoid death rates. Much has been accomplished in recent 
years and more can be. Nashville, for example, had a 
rate of 40.2 in the period from 1911 to 1915, but only 
7.6 in 1932. Memphis was even worse in the five years 
from 1911 to 1915, but reduced its rate to 4.7 in 1930, 
although the figure rose to 11.4 in 1932. 

If the typhoid fever death rate of 1910 still prevailed 
in this country, there would have been about 7,800 
deaths in the 93 largest cities instead of only about 
500. In other words, the lives of 7,300 persons have been 
preserved by sanitation. In dollars and cents, this 
means a saving of at least seventy-five millions of dol- 
lars. Perhaps the figure should be much higher in spite 
of the lowered values of depression times. 









WHEEL 


FOLLOWING are the essential features of the 
important articles of the month having to do with 
water works design, construction and operation 
and water purification, arranged in easy refer- 
ence form and condensed and interpreted. Pub- 
lished every month to include articles appearing 
during the preceding month. 


than it does. Mr. Gibson,” if he “had to select 

between the filter or sedimentation basin, would 
certainly select the sedimentation basin”; while Mr. 
Slocum believes that it is in sedimentation “that water 
purification should substantially be accomplished. The 
subsequent filtration, the after addition of such chem- 
icals as chlorine and ammonia, should be finishing 
touches, not main dependencies for the safety of the 
finished effluent.” 

“The real purpose of rapid sand filtration is to re- 
move turbidity, odor, taste and color from water. It 
is not to remove bacteria, although the process actually 
does remove a large proportion of those present.®.. . 
If the filters remove practically all of the turbidity, odor, 
taste and color from the water, they have done all that 
should be expected of them and any further sterilization 
that may be necessary should be accomplished by other 
means.” 

Filter designing.® If the number of filter units is too 
small, there results a lack of flexibility in small plants 
and excessive cost of wash water system in large 
plants; while too many units will increase the cost of 
both construction and operation. The suitable num- 
ber=2.7\/P, in which P is the total nominal capacity 
of the plant in million gallons per day. 

“There is available to engineers practically no in- 
formation as to what effect size of sand has on clogging 
rate” (rate at which the loss of head increases, in inches 
per hour of operation). “To what depth the sand size 
affects the rate of clogging is not known,” nor is the 
effect on purification of sand size at different depths. 

Gate valves in filters are subjected to a tremen- 


bn em TATION should receive more attention 


THE WATER 





lated-water settling basins. However 

“Activated carbon will stabilize these 
materials over a greater range in time and 
putrescibility than will prechlorination’.” 
Carbon is used also to remove objectionable 
tastes and odors. Richmond has “found that, 
within limits, when water is filtered through 
the carbon rather than the carbon mixed in 
the water, only about one-tenth as much is 
required for the same taste/odor removal. 

. .. Recent tests prove that the most economical method 
of obtaining this filtering through the carbon is by 
coating the filter with the necessary quantity at the be- 
ginning of a run, adding more if required later in the 
run.” Close study at Richmond has conclusively proven 
that “the carbon feed should be so arranged that con- 
trolled quantities may be applied either onto the filters 
or before with the coagulant, or both,” and “an ac- 
curate study of conditions at each plant and under dif- 
ferent water conditions must be made to determine the 
most economical quantities and place of application.” 

Copper sulphate is used in the Richmond settling 
basins to control organic growths, and “a marked im- 
provement in the control of growths has been obtained 
with even less use of this chemical by continuing the 
treatment during winter months rather than waiting 
for growths to appear.’”® 

If more than 0.2 p.p.m. of copper is present in the 
water delivered to consumers it would be dangerous, 
but more than this can be applied, for “‘at least some of 
the copper salt will be flocced out with the alum treat- 
ment and consequently be retained on the filters.”?° 
Preliminary investigations indicate that “it can be 
safely stated that under the ordinary operating condi- 
tions where a neutral water is treated with about 0.5 
g.p.g. of alum and about 0.2 p.p.m. of copper sulfate 
there will be an almost complete removal of the copper 
salt in the water treatment plant.” 

Softening by the excess lime method, with soda ash to 
remove permanent hardness, would seem to be the most 
logical method for the Pacific Coast,®® because there 
“soda ash is cheaper than in the east, being produced 
in Owens Valley, while zeolite is cheaper in the east.”’ 
Findlay, O., uses lime to remove temporary hardness 
and zeolite for permanent hardness 

Ammonia salts are relatively unstable compounds.” 
The carbonate when exposed to air disappears as am- 
monia, carbon dioxide and water. The sulphate is the 
most stable. Under very humid conditions it absorbs 
some moisture and forms lumps, but if to be fed dry, 





dous amount of use as compared with those in 
the distribution system, and should be selected 
with this in mind. 

Filter maintenance.* To maintain sand in good 
condition requires an expansion of at least 50% 
when washing. The illustration shows a very sim- 
ple device for measuring sand expansion, consist- 
ing essentially of a submarine light on a graduat- 
ed rod. “Comparisons made over a long period of 
time have definitely established the fact that the 
effluent from a filter containing clean sand is supe- 
rior to the effluent from a filter having side wall 
accumulations or in which the sand is coated.” 

Prechlorination of water as it leaves the set- 
tling basins in Richmond,’ 10 to 20 Ibs. per mil- 
lion gallons, sterilizes it before it reaches the fil- 
ters, “thus reducing the organic loading and re- 
lieving the filters of the responsibility of bacterial 
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reduction” ; is of great assistance in coagulation ; 
and stabilizes the material deposited in the coagu- 
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these can be broken easily by passing through an eighth 
inch screen. It corrodes iron, copper, mone] metal and 
brass, although the last can be used for connections. 
Rubber hose is convenient for applying the solution, It 
may be purchased in 100-pound sacks at prices ranging 
from 1% to 2 cents a pound, with approximately 25% 
ammonia content, thus costing about 7 cts. per pound 
of anhydrous ammonia. 

Ammonium sulphate is commonly prepared from am- 
moniacal liquor of gas works and retort coke ovens, but 
Richmond obtains a very pure sulphate prepared by 
the atmospheric nitrogen process, free from cyanides, 
pyridine and other undesirable impurities. Germany 
manufactures great quantities of this. Possibly the 
Muscle Shoals plant may do so. 

Elevated storage tanks were studied for Sheyboy- 
gan's water supply,”° to furnish 4 m.g. storage, or 30% 
of the maximum daily pumpage, between elevations of 
180 and 200, where the ground elevation was 153. Five 
different designs were studied: 1—A reinforced con- 
crete reservoir. 47 feet deep. (Difficult to make tight, 
and expensive). 2—Steel standpipe 185’ diameter by 
47’ high. (Steel plates impracticably thick; very ex- 
pensive). 3—Raising ground to 180 El. and building 
thereon a Hewett type reservoir. (This type in such 
large size, experimental ; cost high). 4—Elevated steel 
tank 185’ diameter x 20’ high on steel columns. (Ap- 
pearance objectionable; cost high). 5—Steel tank 185’ 
diameter x 20’ high, resting on flat concrete slab sup- 
ported by 28 concrete piers and 42 columns, and sur- 
rounded by a brick wall 3’ from it and also resting on 
the slab; the whole designed with a view to architec- 
tural effect. Bids were received on numbers 4 and 5, 
and those for the latter were about 30% less than for 
No. 4 and it was preferred for other reasons, and was 
built for $64,343. Concrete was contracted at $7.90 
per cu. yd. for footings, $8.40 for girders and floor 
slab, and $8.90 for columns, with $1.50 extra for win- 
ter concrete. 

Draining a reservoir in which no blow-off pipe had 
been laid, was accomplished in Augusta, Me., by means 
of a siphon.5® This, 222’ long, was laid of 6” b. & s. 
pipe from a sump in the reservoir, on the bottom and 
up the bank, across its top and down the outside. A 
valve at the outlet could be closed, water pumped into 
the siphon through an opening at the top of the bank 
by a small boiler feed pump, this opening closed and 
the outlet opened. A part of the siphon just above and 
below the ordinary water level was constructed of a 
section with flanged ends which could be removed when 
not in use. All joints in the siphon, which had been made 
with Hydrolite, have remained air tight, although sub- 
jected to temperatures from 20°F. to 100° while the pipe 
was empty. 

Pumping equipment obsolescence causes increased 
operating cost more pronouncedly than any other part 
of a plant.’* It is now practicable and a financially 
sound practice to replace even relatively new equip- 
ment with centrifugal pumps of the latest design with 
resultant remarkable reductions in the cost of pumping. 
Numerous instances can be cited in which the new pump 
installations have paid for themselves during the first 
year of operation. Jacksonville, Texas, replaced a cen- 
trifugal pump with a new one costing $950.62 installed 
and saved $1395.90 in power costs the first year. “The 
high cost of operating obsolete equipment is in the ag- 
gregate greater in the smaller municipalities than in 
the larger, where engineering staffs are available to 
keep close check on operating efficiencies.” 

Cotton caulking yarn, developed to replace jute, ex- 
pands very much more than jute when wet. In 


Atlanta,!" joints made with cotton, before any lead was 
poured, took up 75 per cent of the leakage in 15 min- 
utes, and later withstood a hydrostatic test of 300 
pounds without leaking—the cotton alone. 
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Moisture-Film “Cured” Macadams 


By C. A. Hogentogler, Jr., 


Soils Information Service, Washington, D. C. 


HE scientific principle of stabilization by water 

film cohesion applied during the curing and sea- 

soning period. is now suggested for furnishing 
newly constructed macadams with the high stability 
possessed by relatively thin old traffic-bound roads and 
macadams, but which has, disappointingly, failed to 
materialize in many of the newer rolled stone bases es- 
pecially constructed for bituminous surface treatments 
or for brick or bituminous wearing courses. 

Unless a macadam is properly seasoned by traffic af- 
ter rolling, there results (1) Increased expense for 
maintaining when subjected to direct action of traffic 
and the elements; (2) Inferiority as a foundation, and 
therefore (3) the gradual elimination of a road type 
which, when properly constructed, is an economic asset 
in any highway program. 

Many examples can be cited which demonstrate the 
high supporting value and stability of seasoned crushed 
rock, slag and similar road surfaces. In constructing 
the Connecticut Avenue experimental road in 1911, 
seven bituminous macadam sections of the penetration 
type were laid on existing water-bound macadam 5%” 
thick. The total cost of construction and of maintenance 
up to 1928 ranged from 89 cts. to $1.15 per square yard, 
and although the pavement had carried very severe 
traffic for 16 years, they were all “in serviceable condi- 
tion” in 1928, according to the Bureau of Public Roads, 
“and, with continued careful maintenance, should not 
require reconstruction for some years to come.” 

The Bureau also, in 1929, stated that the Bradley 
Lane experimental road, a limestone macadam road 
3,800 ft. long, was sur- 
faced with various mate- 
rials between 1911 and 
1915, and although after 
the latter year the traffic 
increased to ten times the 
previous volume, the mac- 
adam had, up to that time, 
proved sufficiently stable 
to support the increased 
traffic. 

Nevertheless, the “rol- 
led stone base” has gen- 
erally failed to give the 
high stability at low cost 
which these experiences 
seemed to warrant antici- 
pating. Also extensive 
patching of pot holes and 
soft spots has often fol- 
lowed surface treating of 

newly constructed water- 
bound macadam. This is 
found to be due to failure 
properly to “cure” the 
macadam. The curing or 
seasoning of a macadam 
surface under traffic and 
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climatic influences for periods of time required to fur- 
nish the necessary compactness, bond, etc., is far more 
important than the rolling; in fact, these can not be 
secured without curing, no matter how thorough the 
rolling. 

In the Proceedings of the Seventh Annual Meeting 
of the Highway Research Board, it was stated, con- 
cerning surface treatments on water-bound macadam: 
“When these were applied within a short time after 
thorough compaction by rolling, there was often a 
tendency to crack off, thus indicating that further com- 
paction was occurring underneath. When, however, the 
surface accommodated traffic throughout the winter be- 
fore receiving surface treatments, slightly less bitumi- 
nous material was required for the first coating and no 
cracking off occurred.” The same facts were brought 
out by the Bates tests and practical road experience in 
Ohio. 

Proper seasoning requires not only traffic, but also 
moisture. If the surface is permitted to dry, pot holes 
or ravelling occur in isolated areas, which may disturb 
the original homogeneity of the surface to such an ex- 
tent that, even though repaired, they cause roughness, 
extensive patching and other defects resulting in pre- 
mature failure as well as high maintenance cost. Main- 
taining the surface in a damp or slightly moist condi- 
tion utilizes the cohesive moisture films in the minute 
pores of the binder to prevent ravelling, while the blows 
of traffic gradually wedge the crushed angular frag- 
ments into closer association, with the moisture film 
cohesion increasing as the pores of the mineral binder 
become smaller, until there 
is complete consolidation 
of rock fragments, screen- 
ings, filler and moisture 
film. Therefore, any agen- 
cy capable of introducing 
and maintaining moisture 
films in the minute pores 
of seasoning macadam is 
of the greatest advantage, 
physically and financially. 

Water in amount suffi- 
cient to keep the top sur- 
face of new macadam con- 
tinuously moist is not gen- 
erally available at road 
sites; and, if available 
and applied, would tend 
to so soften both road sur- 
face and subgrade as to 
threaten the total failure 
of the pavement structur- 
ally. Highway research 
has shown that the desired 
condition can be main- 
tained by incorporating in 
the macadam a deliques- 
cent material. 
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The researches of Fred Burggraf!, of W. R. Collings 
and L. C. Stewart”, and of H. F. Clemmer® clearly dem- 
onstrate that calcium chloride is admirably adapted to 
furnish the desired hygroscopic properties, absorbing 
moisture from the air as well as retaining the proper 
amount of that furnished by sprinkling. 

The following principal features essential to the con- 
struction of stable, durable, macadam, listed in ‘‘Pro- 
ceedings of the Sixth Annual Convention of the Asso- 
ciation of Highway Officials of the North Atlantic 
States,’’ pages 65 to 78 inclusive, and supplemented 
to include the use of calcium chloride, are as follows: 

1. Installation of drains to intercept seepage, to properly dis- 
pose of surface water, and to drain the subgrade at all sags. 

2. Smocthing off and consolidating the subgrade by rolling 
and constructing sides of trench to receive the crushed stone 
or slag course. 

3. On all subgrades except the sands, the sand-clays, and 

gravels of the A-l, A-2, and A-3 subgrade groups, the con- 
structing of a thin cushion layer of either crushed stone dust or 
granuleted slag. 
‘ 4. Consolidating the cushion layer by rolling and aprinkling 
with water containing enough calcium chloride in solution to 
make an application of about 2 lb. per square yard, or appli- 
cation of similar amount in flake form 

5. Spreading the crushed rock or slag to the desired thick- 
ness by means of properly sized block gauges and thoroughly 
consolidating. 

6. Completing the rolling operation by alternately spread- 
ing the screenings, sprinkling, and rolling until a grout forms 
ahead of the roller wheels. 

7. Adding enough calcium chloride with the water during 
the last of the sprinkling and rolling operation, or applying 
in flake form, to afford the application of this chemical on the 
completely rolled surface at the rate of 1 lb. per square yard. 

8. Covering the road with about !/ inch of screenings, anu 
opening to trafic about 12 hours after completion of the roll- 
ing operation. 

9. Watching the road surface carefully to see that the 
proper degree of stabilizing moisture is maintained, and sprink- 
ling or adding small amounts of calcium chloride or screenings 
as required. 

10. Continuing this intensive “curing” operation until a 
sufficient amount of trafic has been accommodated to com- 
pletely consolidate the surface with the complete elimination of 
the possibility of future ravelling. This may require from sev- 
eral weeks to several months, depending upon the traffic in- 
tensity. In addition, the curing period should include several 
heavy precipitations, being extended for this purpose when 
necessary. 

Based on his experience with calcium chloride on 
newly constructed macadams in Ohio, Q. A. Campbell* 
cautions against the formation of hard crusts of chloride 
and stone screenings on the surface of such roads. In 
contrast to the binder of untreated macadams which, in 
dry weather, may become dusty enough to be easily 
broomed from the stone course, the removal of forma- 
tions of binder treated with calcium chloride may re- 
quire the use of a mattock. Such crusts, of course, may 
occur in all macadams under particular moisture con- 
ditions. To prevent these crusts from forming on the 
surface and to utilize their hardness for stabilizing the 
body of the slab, the screening layer should be main- 
tained as thin as possible and every effort should be 
made to have the chloride incorporated within the coarse 
stone layer. 

More than ever there is need of a type of road of 
relatively low cost which will furnish high-type service ; 
and macadam constructed as described above would 
seem to commend itself to every engineer and adminis- 
trator desiring efficient transportation service for low 
total cost. 


1. Proceedings, Twelfth Annual Meeting, Highway Pesearch Board. 
2. Bulletin No. 36, American Road Builders’ Association 
3. Reported in the current engineering press. 





*National Paving Brick Manufacturers’ Association, Washington, D. 
C. Formerly with the Ohio State Highway Dept. 
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Low-Cost Roads in the North 
Atlantic States 


At this year’s convention of the Association of Highway 
Officials of the North Atlantic States, much of the discus- 
sion was devoted to low-cost roads. These included gravel, 
penetration macadam, re-tread, mixed-in-place, light bitu- 
minous macadam surfacing over gravel, tar surfacing, and 
others. An abstract of the salient points is given below. 


Gravel Roads 

Edward E. Reed, assistant state highway engineer 
of New Jersey, said that ‘Gravel roads that have not 
been treated are unsatisfactory in both wet and dry 
weather. They are in their best condition when moist. 
It is, therefore, necessary to give them a surface treat- 
ment of some kind.’”’ New Jersey has used for this pur- 
pose calcium chloride, asphalt emulsion, lignin binder, 
slow curing oil, heavy cut-back asphalt, tar, and tar on 
slow-curing oil. 

The first two have not been used extensively in New 
Jersey. Lignin binder costs $528 per mile, four appli- 
cations, for an 18 to 20-foot road. Slow-curing oil costs 
$650 to $900 per mile for two applications on untreated 
road, or $325 to $450 for re-treatment work. Heavy cut- 
back asphalt, used on roads previously treated with 
slow-curing oil, costs $1600 to $2000 per mile. Tar 
costs, for two treatments on a road not previously treat- 
ed, $3200 to $3600 a mile; for one application on a road 
which has been treated, $1700 to $2700. 

Gravel roads treated with calcium chloride in Onon- 
daga County, New York, were described by R. B. 
Traver. An article on the subject is given elsewhere in 
this issue. 

C. B. Bryant, materials engineer, Maryland State 
Roads Commission, stated that the most of the low-cost 
road construction in that state was confined to run-of- 
bank gravel which is “economical in first cost and mod- 
erate in maintenance.” The subgrade is covered with 
this gravel 5 to 7% inches thick, consolidated by drag- 
ging and traffic. Deficiencies in fines and clays are 
made up; gravels containing an excess of these cannot 
be used successfully. When this has been well consoli- 
dated, a 4 inch (loose) thickness of the same gravel is 
treated in the same way, and compacted by traffic until 
the next spring, being intensively maintained by fre- 
quent dragging meantime. 

The next season a power-driven road machine re- 
moves all high spots,.corrugations or loose material and 
remaining loose material and dust are swept off. It is 
then treated with % gal. per sq. yd. of a medium cur- 
ing asphalt primer (Furol viscosity 80 to 150 at 77° F.) 
or a tar primer (Engler specific viscosity 8 to 13 at 40° 
C.), which a few minutes later is covered with 20 Ibs. 
of loose material which had been bladed off, cast on by 
hand, 20 men covering 11% to 2% miles per day. When 
this has cured (a week to a month later) a second simi- 
lar treatment is given but using 4% gal. From one to 
three years later, when the road first begins to ravel, it 
receives a final treatment with a heavy chip-holding 
grade of asphalt or tar, 4 to 1/3 gal., and 30 to 50 
Ibs. of stone or slag chips. 

Maryland has 650 miles of such roads, which cost 
from $1,300 to $1,900 per mile of 16 ft. road, not in- 
cluding grading or drainage, for the first treatment, 
and $750 for the double surface treatment next year, 
and $480 for the final treatment, a total cost of $2,600 
to $3,000. 
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Re-treads and Mixed-In-Place 
E. C, Lawton, deputy commissioner on construction, 
Division of Highways, New York State, told of practice 
in his state, where retread “consists of machine mixing 
of coarse aggregate with suitable bituminous mate- 
rials, the mixing being done on the road as the work 
progresses rather than at a central mixing plant.” 

A 2-in. retread cannot be depended on to carry 
heavy loads unless placed on a firm and stable founda- 
tion. In New York, most of it is placed on old macadam ; 
a little on»gravel shaped up with a hone or grader, 
rolled, and given a surface treatment of 1/3 gal. of 
tar per square yard. 

The stone used is a dense mixture of equal parts of 
4g” to 1” and 1” to 174”. After this has been spread 
and leveled, tar 25 to 45 viscosity is used for first coat, 
0.5 gal. per square yard, and mixed with a blade 
grader, spike-tooth or disc harrow, orchard grader, pin 
machine, or mixer of the hone type. Then a second ap- 
plication of tar, 45 to 65 viscosity, 0.5 gal. per square 
yard, is applied and mixed until all stones are com- 
pletely coated, and the material is windrowed along the 
edge of the road and allowed to set for a day or two 
until “tacky,” then spread by a grader of long wheel- 
base (the long base to give a smooth riding surface). 

Where asphalt emulsion is used instead of tar, a slow- 
breaking type (about 2% hours) is used for a first 
coat and a 30-minute emulsion for the second coat. The 
first application is 1 gallon, mixed as for tar, but the 
mixing must not be continued too long. The stone is 
then spread at once, surfaced, coated with stone chips, 
rolled and broom dragged; and then the second ap- 
plication made, 0.6 gal. per square yard, the surface 
chinked and rolled. 

Where asphalt cutback is used, a range of viscosity 
between 50 and 200 is selected according to the tem- 
perature. The procedure is the same as for tar. A total 
of 1.2 gals. is used in two or three equal applications, 
with additional 0.3 gal. for a seal coat. 

The average cost per mile of 474 miles of retread 
built in 1932 was: Bituminous material, $1,407; stone, 
$2,367 ; labor on pavement, $655; total, $4,429. 

H. E. Sargent, commissioner, Dept. of Highways, 
Vermont, said his state in 1932 built 109 miles of mixed- 
in-place road, at a cost of about $4,600 per mile where 
gravel is used 2” thick, and $5,600 for stone 2%” thick 
Experience with mixed-in-place pavements had proved 
to them that a slightly lean mix is more stable under 
traffic immediately after construction, and a tight seal 
is necessary to withstand Vermont’s spring conditions. 

“The quality of the sand used in the mix is more 
important than that of the coarse material. It should be 
clean and as free from fine material as possible. The 
coarser it is, the better the results.” On the larger jobs 
it is better to separate the sand and stone and remix 
them with 20% to 30% sand, or even 50% if the sand 
is very coarse. 

A prime coat of bituminous material on the base as 
soon as it is built eliminates dust nuisance to traffic, 
hold the base in place, prevents intrusion into the mix 
of undesirable base materials, provides a true and 
smooth base and helps keep capillary moisture from 
working up into the surface. “Our practice is to use 
tar with gravel, and cut-back asphalt with crushed 
stone.”’ The application of the seal coat is delayed as 
long as practicable; the amount needed can then be 
determined better. The rule of 0.5 gal. of tar per sq. 

yd. for each inch of thickness of the compacted road is 
“surprisingly accurate.” 

“In building crushed stone surfaces, we prefer 


mixed-in-place to penetration, even when 2%” stone is 
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Buffalo-Springfield’s complete range of 
models in both three-wheel and tandem 
rollers permits the purchaser to select 
the proper machines for his work. 


Full details will be furnished on request. 
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MEETS ALL STATE HIGHWAY SPECIFICATIONS—made from 
heavy pickets cut especially for our use, woven between the 
best grade of copper bearing steel wire, heavily zinc coated and 
heat treated after galvanizing to give maximum protection 
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used. It is cheaper, faster to lay, and makes a much 
smoother riding road.” “The maintenance cost is less 
than for surface treated roads, retreatment in 1932 av- 
eraging about $425 per mile of mixed-in-place road.” 


Penetration Macadam 

R. W. Coburn, construction engineer, Massachusetts 
Dept. of Public Works, said that “this type of con- 
struction, more commonly called bituminous macadam, 
has always been very popular in Massachusetts on ac- 
count of its moderate construction cost and its low 
maintenance cost.”’ He considers it a modern high-type 
pavement, with “a wide field for use wherever trap rock 
or other suitable stone is available.” He described the 
type developed in Massachusetts in 1912, which is well 
known and of which there are 922 miles on the state 
highway system—more than all other types combined. 
On the basis of 1932 prices these cost $9,000 to $12,000 
a mile, the latter including a 10” stone fill foundation ; 
and $100 to $175 per mile per year for maintenance, 
carrying 6,000 to 12,000 vehicles per day. 

Interesting just now is his statement: “The amount 
of machinery and equipment necessary for this work is 
probably smaller than for any other type of modern 
pavement.” Except for hauling the stone and spraying 
the bituminous material, “about the only machinery 
needed on the job is the steam roller.” For materials, 
experience has shown that the top should be of stone 
with a French coefficient of at least 14 and toughness 
at least 12; although it may pay to use local stone of 
12 and 10 on secondary roads. Coefficients of 8 and 8 
may be used for the base course. 

For bituminous material, satisfaction is given by 
either A—Fluxed native lake asphalts with a penetra- 
tion of 120 to 150. B—Oil asphalts with a penetration 
of 85 to 120. C—Tars with a consistency of 120 to 
180 by the float test. . 

His design for low-cost construction would be 18 ft. 
of 2%” asphalt penetration, with 3 ft. gravel shoulders, 
on a foundation of 10” of bank gravel or a combination 
of 3” of bank gravel and 8” of stone fill. This would 
cost, by 1932 contract prices, from $6,000 to $8,600, 
including only the surfacing and about 7” of excava- 
tion therefor. 

Emulsified Asphalt Penetration 

Ernest L. Merrill, assistant engineer, Maine State 
Highway Department, described the type of surfacing 
found very satisfactory in Maine for roads “where the 
traffic census shows a fairly large number of vehicles 
per day with a small percentage of trucks.” The type 
has been developed during the past three years. It gives 
“an exceptionally smooth riding, waterproof pavement 
that will not bleed in hot weather nor push under traf- 
fic.” 

These roads are built of local field stone of fairly soft 
granite with emulsified asphalt penetration binder, with 
crushed stone base omitted. “Emulsified asphalt adapts 
itself very readily to this type of stone since no particu- 
lar harm is done if such stone breaks up some under 
the roller, as the asphalt will readily penetrate and coat 
all of the stone.” Also, the Maine construction season 
is quite short, but with this material they can work 
quite late in the fall with good results. 

A base is made of bank-run gravel, 12” to 18” com- 
pact depth, surface-treated with 0.5 to 0.6 gal. of tar 
in two applications. If possible, this base is allowed to 
settle under traffic until the next season. On this is 
spread crushed stone, 2%” to 1%” size, to give a 3” 
compacted depth; which is rolled until keyed together. 
Then one gallon of emulsified asphalt is applied, and 
immediately thereafter clean key stone, 1” to 14” size, 
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is spread uniformly, hand broomed and rolled. After 
this application of asphalt has had time to “break,” a 
second one gallon per square yard is applied and at 
once covered with just enough key stone to fill the 
voids. The surface is then rolled and broom dragged; 
and the following day is given a thorough and sys- 
tematic rolling. After at least 24 hours, a seal coat is 
applied ; 0.3 gal. of emulsified asphalt is applied even- 
ly, and covered with clean stone chips as soon as it 
breaks, then well broomed and thoroughly rolled. This 
is followed by a second similar seal coat before traffic 
is allowed on the first. This gives a granular surface, 
non-skid and without the objectionable rumble of an 
open macadam surface. If, on the last seal coat, instead 
of chips, crusher dust up to 4” or coarse sand be used, 
a texture closely resembling sheet asphalt is obtained. 
Such a pavement has been built in Maine at the fol- 
\owing cost per sq. yd.: 
Stone in place, using local field stone for crush- 
ing fh keewN < kets 
Emulsified asphalt, furnished and applied, at 
$0.1026 per gal. rae .267 
Total cost of pavement per square yard. ... .520 


$0.253 





Tar Drag Treatment of Pennsylvania Roads 
(Continued from page 17) 
diately following the seal coat, and then allowed to 
remain open to traffic for two days, when it is again 
rolled. 

This type of construction is truly a low-cost road, as 
only $700 to $1,800 per mile is expended on grading 
and drainage, even in the rugged mountain section of 
western Pennsylvania; $3,500 per mile in the construc- 
tion of the base course; and $1,800 per mile for the 
wearing course; making the total cost for the project 
between $6,000 and $7,000 per mile. 

The advantages of this type of construction are: 

1. It permits the use of local aggregate. 

2. It gives employment to the largest number 
of men. 

3. It gives an extremely smooth, skid-resistant 
surface. 

4. It permits a durable type of construction on 
secondary roads at minimum cost. 

This type of construction is being done in District 
No. 11, under the supervision of H. E. Kloss, district 
engineer; J. L. Campbell, district maintenance engi- 
neer, and W. K. Myers, assistant engineer, who devel- 
oped this type of construction. 


Frazil Ice in Windsor, Ont. 


Windsor, Ontario, takes its water supply from the De- 
troit river. During the first winter of operation, 1926- 
1927, and again in 1927-1928, frazil ice occasioned 
some inconvenience; and the most serious occurrence 
was in February, 1933. On this occasion, as on all 
others, relief was secured by placing the intake under a 
low pressure and blowing off the plug of ice which had 
formed at the bell mouth of the intake. The plant is so 
designed that the flow from the low-lift pumps can be 
utilized for this purpose. 

On each occasion when frazil ice formed, the wind 
was west, the air temperature below 15° F., the raw 
water turbidity was below 30 ppm and there was no ice 
covering on the river for approximately 3 miles above 
the intake. Even though both wind and temperature be 
favorable, if the turbidity be 50 or 60 ppm or if the river 
be covered with ice, frazil ice did not form. 
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‘CARRY ME BACK 
TO OL’ VIRGINNY 


OME to Old Point Comfort, Virginia .. 

for rest or recreation ... for a week- 
end, week or longer. Stay at the modern, 
fire-proof NEW CHAMBERLIN ... one of 
America’s finest resort hotels, catering to 
exclusive Christian clientele ... finest cui- 
sine... many attractions: bathing (outdoor 
and indoor), boating, golfing, tennis, dane- 
ing, hunting, fishing ... and the New 
Chamberlin Health Studio for the tired and 
convalescent. Plan a visit now to the heart 
of Colonial Virginia. . .’mid its inspiring 
background of American history. 

MODERATE RATES . (American Plan) 


From $5 Daily for One From $8 Daily for Two 
by the week 






















The New 


CHAMBERLIN Hotel 


OLD POINT COMFORT « VIRGINIA 
J. WESLEY GARDNER, Menager 
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MONARCH 
Reversible Blade 
SNOW PLOWS 
Universally adaptable to any standard make 


of motor truck. Equipped with manual or 
hydraulic lifting device. 


Electrically Welded pw a 


Ask for our 
Bulletin 





Built by 


Monarch Mig. Co.. Ine. 
WILMINGTON DELAWARE 





















Do you make regular use of the Readers’ Service Dept.?—see pp. 51-54 










































34 PUBLIC WORKS VoL. 64. No. 11 


rea comfort 


awaits you 
at Hotel A 





No matter what brings you to Phila 
delphia— business, pleasure or a tour 
of America's historic landmarks —you 
will do well to stay at Hotel Adelphia 
Close to afl attractions —with every 
comfort and luxury at low cost. Finest 
food deftly served in the French Res- 
taurant, Coffee Grill and Roof Garden. 


400 ROOMS with BATH 
from $3. single from $5. double 


ADELPHIA HOTEL COMPANY 
David B. Provan, Managing Director 


PHILADELPHIA 


CHESTNUT AT 137™ STREET 
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pie ud Manhole Monument 
oo / Covers Boxes 
— Catch Basin Manhole Steps 
RUBBERIZED COVER Grates and other 


We welcome an opportunity to Curb inlets Steel Castings 








quote on your requirements. 


NOISELESS, DURABLE 


HIGHWAY CASTINGS 


THE WEST STEEL CASTING co. 


CLEVELANI[ 
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Asphalt Heaters 
Surface Heaters 
Paving Tool Heaters and Tools 
kri-Speed Trailer Tool Boxes 


DISTRIBUTORS IN PRINCIPAL CITIES 


MOHAWK ASPHALT HEATER CO. 
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CONTRACTORS EQUIPMENT 
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Producing Gas from Municipal 
Refuse 


OR more than two years Burnley, England, has 
been experimenting with the production of gas by 
low temperature combustion of the city’s refuse. 

The first plant, constructed in March, 1931, had a ca- 
pacity of 300 pounds of refuse per hour. Another pro- 
ducer, involving some changes, was tested in May, 
1932; and in February, 1933, another of about four 
times the capacity was constructed. 

It generated gas capable of providing 0.3 to 0.33 h.p 
per pound of refuse, making it “two to three times as 
efficient as the modern destructor plant generating 
steam, while the cost of repairs and maintenance is con- 
siderably less than with the high-temperature process.”’ 

Bulky refuse, such as mattresses and carcases, is not 
treated in this plant, but only refuse passing a 6-inch 
bar screen, and a high-temperature incinerator to de- 
stroy these, operated by gas from the generator, would 
be used. 

The borough engineer, Arthur Race, estimates the 
cost as follows (reduced to dollars at the rate of $4.60), 
for a plant handling 36 tons a day in the generator and 
another 36 tons of unscreened material from a popula- 
tion of 100,000. Preliminary handling and screening 
plant, $23,000; generators and accessory plant, $128,- 
800; foundation work, $2,300; incinerator, $2,300; 
total capital cost, $156,400. 

Annual cost: Interest and sinking fund, $14,361 
Working costs—3 men per shift @ 26.8 cts. per hour, 
$6,0 26; maintenance $1,150; electricity, @ 1 cent per 
kwh., $2,162; overhead, $2,070; removal of dust and 
clinker @ 23 cents a ton, $3,105; total $28,874, or 
$1.315 per ton. 

He estimates 605,000,000 cu. ft. of gas generated with 
a calorific value of 125 B.t.u. of which 2,000,000 would 
be used for incineration. The balance would produce 
5,000,000 kwh. of electricity, valued at 0.2875 cent per 
kwh., or $14,375. This (if the gas or current were all 
used or sold) would leave the net cost $14,499, or $0.659 
per ton. 

(This net cost would be more than doubled if the 
labor were paid $5 for an 8-hour day.) 


Laboratory Control for 
Water Works 


In discussing this subject before the American 
Water Works Association, C. P. Hoover said that 
laboratory control for well supplies necessitates regular 
test for presumptive B. coli, and for residual chlorine 
in the treated water if it is chlorinated. The necessary 
routine tests for all surface water filter plants are: 
Quantity of water treated. Length of filter runs. l’er- 
cent of wash water. uantity of chemicals used and 
rate. Alkalinity, turbidity and color of raw and fil- 
tered water. Residual chlorine. Total bacteria and 
presumptive B, coli in settled filtered and chlorinated 
samples. 

In iron removal plants, tests for iron in the treated 
water. 

In lime or lime-soda ash softening plants, frequent 
tests for alkalinity (methyl orange and phenolphthalin) 
at outlets of first mixing tank, first carbonator and fil- 

r; for alkalinity and hardness on raw and filtered 
water, and hardness on first mixing tank effluent, all 
first mixing tank samples being heated to 50°C. 

ior zeolite softening plants, the soap test. 








THE CURB AND GUTTER 
THE SIDEWALK « « « 
THE STREET « « « « 





Maintain concrete cOrb—gutter— The N. E. C. Mud-Jack raises the 

walks—streets—and all types of concrete slab to the original 

concrete slab—without expensive grade—fills voids under slab— 
replacement costs at a great saving in cost 








Protect Your Investment in 
Concrete Curb...Gutter... 
Peer ast Walks ... Streets and 
Miscellaneous Slab 






HE Mud-Jack method of raising concrete curb, gut- 

ter, walks, and streets has solved the problem of re- 
claiming and correcting sunken concrete slab. It is 

the modern method to increase the life of concrete. 
Curb, gutter, walks and streets can be raised to original 
grade, thereby preventing pedestrian accidents, traffic haz- 









ewalk raising is 
edy and simple with 


N.E.C, Mud-Jack. ards—voids under the slab can be filled—to stop future de- 


pression. All of this without reconstruction—the saving ac- 
complished pays for the machine in less than one season's 
operation—in addition to the protection of the original 
investment. 

The Mud-Jack method is equally efficient for raising con- 
crete slab of filling stations, factory floors and all types of 
driveways and area slab. 

It is obvious that the Mud-Jack method has unlimited 


A typical and . — : : : 

pe ae By application in your community—that it effects a sub- 
quickly corrected with 
the N.E.C. Mud-Jack. 





stantial saving—that it materially reduces your maintenance 





expenditures—yet permitting an increased maintenance 
program. 

In addition, there is no congestion as a result of construc- 
tion equipment and materials, no disturbance of traffic or 
routine community activities. 

Preparing and correcting the subgrade is the real solu- 










tion. If the base has been treated, all voids completely filled, 
and the subgrade compacted to prevent further erosion, the 









bove sidewalk de- 
tae ee oo slab remains in place, will not crack or lose the grade. 


if ten minutes. , , — e 
) To correct the subgrade for maintaining the slab at its 


ae 


proper location is now a very simple and economical oper- 





ae aii ation. Mud, pumped through holes drilled in the slab, fills 








the voids and raises the project to original grade. 











Two views illustrating 
typical curb and gut- 
ter depressions, which 
are corrected economi- 
cally with the N.E.C. 
Mud-Jack. Replace- 
ment construction not 
necessary. 
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No. 10—N. E. C. MUD-JACK 


The No. 10 N.E.C. Mud-Jack, a machine developed for eco- 
nomical maintenance, accomplishes this work at a surprisingly 
low cost. The tremendous saving is obvious by comparing re- 
placement costs with the cost of pumping mud underneath the 
concrete slab. 

It is a small unit weighing less than 400 pounds, easily moved 
about the job by one man. Material required consists of a dry 
black top soil mixed with cement approximately 20 to 1 to 
take up shrinkage and set the mud. The mixture should have 
the consistency of thick cream or mortar. This consistency 
should vary, however, according to the conditions of slab, 
namely obstinacy of raising, end pressure, expanse of depres- 
sion, and other local conditions. 

The principle of operation is based upon the well known 
theory of hydrostatics that “pressure is exerted with equal in- 


, 


tensity in all directions”. The pressure at the 2144” nozzle 
directly below the pump is approximately 100 pounds per 
square inch. The No. 10 N.E.C. Mud-Jack is equipped with a 
14 HP air cooled engine and has a normal capacity of approxi- 
mately 1144 cubic yards per hour, depending entirely on the 
supply of materials and condition of the slab. 

Write for more information, citing your problems. We will 


be glad to offer any assistance or suggestions you may desire. 






Curb and gutter de- 
pression before appli- 
cation of Mud-Jack 
met 


illustrating common 
depression of filling 
station slab 











Note perfect align- 
ment of curb and gut- 
ter after depressions 
varying from ',” te 3” 
were corrected by the 

C. Mud-Jack. 










Above curb and gutter 
after elevation by 
the Mud-Jack methoc 
—Reconstruction cos 
has been saved. 





Above slab alter being 
raised by €&. ¢ 
Mud -Jack 
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K.. IK-MIX Bituminous Mixers 


were developed for economical main- 
tenance of bituminous roads. Two sizes— 
No. 6—with capacity of 6 to 8 cubic feet 
and No. 10—with capacity of 10 to 12 
cubic feet—give a wide range of appli- 
cation. Sand, pit run gravel, pea gravel, 
crushed rock, as well as any patented 
bituminous patching material—all are 
efficiently heated and mixed with the 
Kwik-Mix Bituminous Mixer. The ma- 
chines can be used for patching on loca- 
tion, at wayside pits or for centralized 
plant operation. 

Kwik-Mix Bituminous Mixers are equally suit- 
able for cold or hot patch work. The saw tooth de- 
sign of the adjustable manganese steel blades 
causes a rolling and crisscross mixing action. A 
detachable burner is conveniently located at the 
front end of the machine—opposite the engine 


No. 50 N. E. 








end—for safety—an outer shell for the mixing 
drum—thereby indirect application of the heat 
to the material. Then there is no burning of the 
mixed material—“balling” caused by uneven heat 
is eliminated—no clogging—economy of binder 


and uniform coating of all material. 


C. MUD-JACK 





CORRECTS SETTLED HIGHWAY PAVEMENTS 








machine with increased capacity, is a 

special combination mixer and 
pump. It is used for correcting settlement 
in rigid type of highway pavement. The 
Mud-Jack mixes earth and water, with 
sufficient cement to take up the shrink- 
age, and then forces the mixture through 
holes drilled in the slab. The pressure 
from the pump forces the mud under the 
slab, causing it to rise. 

With this method, the slab can be eas- 
ily brought to the original grade at a 
very small cost. Dips from 1” to 18” deep 
are corrected with equal ease, without 
stopping or detouring traffic. 


T HE No. 50 N.E.C, Mud-Jack, a larger 








Refuse Collection and 





refuse collection vehicles for a full 






S street improvement work decreased in Los An- 
geles in the latter part of 1931, the Bureau of 
Engineering, instead of laying off part of its 
staff, found other ways to use them to advantage. Sixty 
men were assigned to ride with the collection crews 
to make a detailed study of the collection of garbage 
and rubbish. During December a full week’s study 
was made of the work of each crew, involving timing 
the movements of 960 trips and about 300,000 pickups. 
The data so obtained were used to revise the routes in 
order to eliminate overtime and undertime, to compare 
costs of mule team with those of truck operation, etc. 

A summary of the data obtained is given in the 
table, in comparison with a similar survey made in 
February, 1919. 





equipment. 


Disposal in Los Angeles 


Result of a comprehensive survey of the performance of ninety-eight 


week. Improvements and additions to 


making them easier to load; the level full capacity is 
4.8 cubic yards instead of 4.5 cubic yards and the 
heaped up capacity without sideboards is 8,000 pounds 
instead of 6,000 pounds. The flared body is easier to 
unload because the garbage does not cling to the cor- 
ners. The rear end extends 4 inches above the sides to 
prevent the garbage from slopping over the rear when 
the truck starts. 

Twenty-two new garbage collection trucks were pur- 
chased during the past fiscal year, of which ten were 
3-ton, four-wheel trucks; ten were 2%4-ton, six-wheel 
trucks; one was a 5-ton, four-wheel low-bed truck, and 
one was a 3)%-ton tractor truck with a 10-ton low-bed 
semi-trailer. 

The last three types are new to the department and 


Average Performance of Refuse Collection V ehicles 

















Refuse Survey, December, 1931 Refuse Survey, February, 1919 
Garbage Garbage Can Garbage Gindines 
Collection: Collection: Collection: Collection: Collection: 
Teams Trucks Trucks Teams Trucks 
Number of crews observed......... 18 43 37 28 3 
Cg 8 ee ee: eee 1:21 0:33 0:34 1:14 0:46 
DE DEES bain 0 0 deo wgitlewe es 5.3 7.3 6.8 4.9 7.64 
ei so oko wile aide wine 3.9 mi./hr. 13.2 mi./hr. 12.2 mi./hr 3.9 mi./hr 9.9 mi./hr. 
Re SEE a ds 6 od coe Gabbe cas 1:54 0:35 0:34 1:35 0:47 
DL I. . 5 0'c os cgnees ones 5.5 7.3 6.6 4.9 7.56 
EE SOU NY sions ae c'g Uwe s ots 2.9 mi./hr. 12.4 mi./hr 11.7 mi./hr. 3.08 mi./hr 9.66 mi./hr. 
ee Ae EE oo hikes 0s ees suenes 2:52 2:33 2:06 3:57 2:55 
Nd cn nian neem sieuked s 3.7 6.6 6.3 
(Av. of 8 only) 

ct ccscogheoesseee 1.3. mi./hr. 2.6 mi./hr 3.0 mi./hr. ¥ ' 
gk ee 261 359 213 333 432 
eg SEPP EPE TE CETL ES - 91 141 102 84 148 
Weight of garbage per load........ 4150 lbs. 5410 Ibs. +3802 Ibs. 3300 Ibs. 4250 Ibs. 
Pounds picked up per hour......... 1466 2120 1800 836 1456 
yg! errr 15.9 15.0 17.8 9.9 9.8 
Pounds picked up per day.......... 4150 11,167 T7995 3300 7540 
*Cost of eleainn ee $4.82 $4.83 $6.75 $4.85 $6.10 
rr Cn bocan adenmmhs > 4 .0383 .0362** 0601 0218 0299 

tWeight of rubbish taken as 325 pounds per cubic yard . ; ’ 

*Based on $27.00 per day for truck and crew of three men, and $10.00 per day for team driven by one man in 1931, and § and $8.00 

respectively in 1919. ; i 
Night garbage collection, which is less expensive, is not included in above figures. 
**Cost per pickup varies from 2 cents in the close-in districts to 8 cents in the hilly outlying districts. 


During this survey, seven of the mule team routes were collected by trucks, with the following average results: 








Hours per Cost for Tons Cost No. of Cost per 

Route Route Collected perTon Pickups Pickup 

i PPPrerrre Trey. 8 $10.00 2.28 $4.38 219 $ .045 
RE nb06650ce008end 2.65 8.95 2.08 4.30 191 046 





Letters of comment from the inspectors on the sur- 
vey were almost unanimous in complimenting the col- 
lection crews on being efficient, industrious and courte- 
ous to the public. Suggestions were given for minor 
changes and improvements, but practically all of the 
inspectors stated that in general, the collection system 
was working smoothly and efficiently accomplishing the 
desired result. 







Collection Equipment 

Several improvements have been made in garbage 
collection equipment during the past year. 

The garbage tanks have been changed from a vertical 

sided tank to a flared sided tank so that the width across 

the top is 20 inches greater; the depth is 4 inches less, 














have not been in use long enough to determine their 
operating costs. 

The six-wheel trucks have much smaller wheels and 
tires than the conventional four-wheel trucks. This 
gives a lower frame height and consequently a lower 
loading edge with a saving in labor. The two rear 
axles are able to carry the load, although the truck is a 
smaller unit throughout and of lower first cost than the 
conventional four-wheel truck of equal capacity. The 
two rear axles are trunnion mounted so that road ir- 
regularities are “smoothed out” and a higher speed 
may be safely maintained. 

The low-bed truck is of conventional design except 
that the frame is only about 20 inches above the ground, 




















































































GLASS COVERS 


for Sludge Drying Beds 
and Spray Houses 


Visit Our Installation at 
Souderton, Pa. 
CHAS. F. MEBUS 
Engineer 


















ar ichings en COm pany 


General Offices and Factory 


ELIZABETH, N. J. 











Made of wear-resisting chilled iron in various styles, 
sizes and weights. 


MANHOLE COVERS 
WATER METER COVERS | 
ADJUSTABLE CURB INLETS | 
GUTTER CROSSING PLATES 
VALVE AND LAMPHOLE COVERS | 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CoO. 


All Kinds of Gray Iron Castings 
SOUTH BEND, IND. 


STREET, SEWER AND WATER CASTINGS 
| 


























ANNOUNCING!!! 


HOTEL FLANDERS 
West 47th St. and West 48th St. 


“In the Heart of Times Square” 
One Block From Rockefeller Center 


NEW YORK CITY 


300 LARGE ROOMS 


OFFERING 
Maximum Value—Minimum Rates 
Rooms With Use of Bath........-:66 ceeceeeencs 1 person ..........5. $1.50 
Rooms With Use of Bath.......... 0055s ceeeceene 2 persons.........+.. $2.50 
Rooms With Use of Private Bath...............+.1 DOPSOM .......66 00. $2.00 
Rooms With Use of Private Bath............-...++- 2 persons............ $3.00 
Large Comfortable Suite........-----+eeeeeee 2 or 3 people ............ $5.00 


Special Weekly Rates on Newly Furnished, Redecorated, 
Modernized Rooms 


MAKE THE FLANDERS YOUR HOTEL ON YOUR 
NEXT VISIT TO NEW YORK 


YOU'LL LIKE ITI!!! 
FRED W. BIZEL, Resident Mgr. 
Under Same Management 


HOTEL CAMBRIDGE 


60 West 68th St., N. Y. 
An Excellent Residential Hotel Near Central Park 
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which makes it impossible to use a deep garbage tank 
and still have a low loading edge. A special garbage 
tank is used with a hump in the bottom to clear the 
differential, which rises about 6 inches above the frame. 
The tank has a capacity of 6 cubic yards level full and 
carries about 10,000 pounds of garbage. 

The 3%%-ton tractor truck hauls the low-bed semi- 
trailer through a fifth wheel. The frame of the semi- 
trailer is about 20 inches above the ground. In order 
to have a maximum width of garbage tank, four single 
tires are used on two rear axles, there being no front axle 
on the semi-trailer. Two large garbage tanks are 
mounted on the low-bed portion of the frame and a 
small tank is mounted on the yoke above the fifth 
wheel. The combined capacity of the three tanks is 
10% cubic yards level full. As much as 22,000 pounds 
of garbage has been brought in at one load, although 
the average is 18,000 pounds or less. This unit is espe- 
cially valuable for the collection in remote areas where 
it is necessary to haul the garbage long distances to 
the garbage loading station. Due to disease at one of 
the hog ranches in an outlying community, it has been 
necessary for the past few months to haul the West Los 
Angeles garbage 15 miles into the city. With the 
smaller units, as much time is spent traveling to and 
from this district as is spent on the routes, but with the 
semi-trailer, the entire day is spent in collecting, except 
the time necessary to travel out to the collection route 
and back to the loading station at night. As much 
garbage is brought in with one load on the semi-trailer 
as the ordinary truck brings in with three loads. 

Balloon tires have been specified for all the trucks 
purchased this year, but have not been in use long 
enough to determine their value compared with high 
pressure tires. 

The cost of the various trucks purchased during the 
past year was as follows: 





. - - $4349.85 


3'4-ton tractor truck and 10-ton-semi-trailer ... 


ee CE MO Fg ok veccnee ceases 3200.00 
3-ton trucks (conventional type) .............06. 2550.25 
eet WE PEE 6 oc dcbcdcacvecntoss o 1624.00 





The cost of each of the 3-ton trucks purchased was 
$344.75 or 12% lower than that of similar trucks pur- 
chased during the previous fiscal year. 

Repairs to refuse collection trucks have been made 
in the past by the city’s general machine shop. Con- 
siderable delay in getting repairs has been experi- 
enced at times because this shop is located a consider- 
able distance from the garbage truck sheds and is often 
congested with other work. A branch repair shop is now 
being planned at the garbage loading station where 
all minor repairs to the refuse collection trucks will 
be made. The general shops will continue to make the 
major repairs and will have supervision over the 
branch repair shop. 

The mules are now being shod exclusively with rub- 
ber shoes. This prevents sore feet due to pounding on 
the hard pavements and the shoes last three times as 
long as the iron shoes with a consequent saving in 
blacksmith labor. Also the mules’ flying hoofs do not 
cut each other’s legs when shod with rubber. 


Incinerator 

Several improvements and economies have been 
effected this year at the municipal incinerator. The 
ashes, which contain a large proportion of tin cans, 
are dumped in an abandoned gravel pit adjoining the 
incinerator, $1 per load being paid for the dumping 
privilege. In order to decrease the volume of the ashes, 
they are spread out near the bank of the pit and rolled 
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with a heavy roller pulled by a tractor. The tin cans 
are flattened and the volume of the ash decreased about 
50%. The ashes are then pushed into the pit with a 
bulldozer bladed tractor. 

A great deal of slag accumulates in the combustion 
chambers of the incinerator due to the metal scraps, 
cans, bottles, etc., that find their way in with the com- 
bustible rubbish. It has been necessary in the past to 
shut down the furnaces about once a month and clean 
out this slag. This difficulty has been largely eliminated 
by building a brick cribbing around the entrance to the 
combustion chambers. The tin cans collect in the crib- 
bing and are raked out each night. A shut down is now 
necessary only about once in three months instead of 
once a month. 

Combustible rubbish collected by private contractors 
is burned at the Municipal Incinerator for which a 
charge of $1.00 per ton is made to the private con- 
tractors. Some of the market refuse from the large 
vegetable markets is also incinerated. 

The Municipal Incinerator was built by the Nye 
Odorless Crematory Company at a cost of $420,000 
and put into operation in August, 1927. 

All of the men employed in garbage and rubbish 
collection and in operating the incinerator are negroes, 
excepting the clerks, mechanics, foremen and superin- 
tendents. Starting May 10, 1932 these men were placed 
on a five-day week and additional relief men were em- 
ployed where necessary. 


Concreting Equipment and 
Methods on San Francisco- 
Oakland Bay Bridge 


Unusual methods are being used in mixing and plac- 
ing concrete for this bridge, the longest in the world, 
which, according to the contract, must be completed in 
21 months. 

In addition to a central mixing plant, there is a fleet 
of seven barges, each of which is equipped with material 
bins and with mixing equipment. These barges are 105 
feet long and 34 feet wide, with eighty measured com- 
partments for concrete aggregate. Each barge will con- 
tain two to four 32-yard moto-mixer units, there being 
21 in all, each driven by an electric motor. 

For handling the concrete, each of the barges is also 
equipped with a complete belt conveying system, also 
manufactured by the Chain Belt Co. These bring aggre- 
gate from the bins to the mixers, and convey the finished 
concrete from the mixers in the hull to the point of place- 
ment. Enough aggregate is provided in each barge for 
eighty batches of concrete. 

It is said that the order for equipment for the large 
mixer for the central plant, for the 21 moto-mixer units, 
and for the 28 units of conveying equipment, total to 
the largest single order for concrete mixing machinery 
placed in the United States since the construction of the 
Panama Canal. 

The bridge is financed by the RFC as a part of the 
public works program for unemployment relief. It will 
be a double decked structure of steel and concrete, with 
six traffic lanes for automobiles and light trucks on the 
upper deck and, on the lower deck, for two interurban 
tracks and three lines of heavy trucks. Piers for the 
bridge will rise 505 feet above low water and extend 
105 to 220 feet below low water, and will be topped with 

airplane beacons and navigation lights for marine traffic. 
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TANK 


Low Power and Low 
Operating Cost 


Provides more complete removal of 
suspended solids from sewage and 
industrial wastes. 


Permits of usual sedimentation and 
thickening operations within a 
tank, at high capacity for a given 
tank size. 


Removes solids by positive filtration 
through a filter bed which extends 
around entire circumference of 
tank, extending inwardly five feet 
or more. 


A traveling magnet cleans the filter 
bed as necessary. 


Tanks of round or rectangular type 
for any capacity. 


Low power and low operating cost. 


Write for illustrated folder 
and complete details 


FILTRATION EQUIPMENT 
CORPORATION 


350 Madison Ave. New York 
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ENGINEERING 


By 
A. Prescott Folwell 
Editor of Pustic Works 





THE Designing, Construction and Maintenance of 
Water-Supply System, both City and Irrigation. Cov- 
ering every feature of the supplying of water for 
municipalities. The present edition contains much 
new matter and embodies the most recent practice 
and discoveries. Third Edition Re-written. 484 pages. 
Cloth. $4.00. 








Publishers of 
PunsLic WoRKsS, 
310 East 45th St. 
New York, N. Y. 


Please send me at once the third edition, rewritten, of 
“WATER-SUPPLY ENGINEERING” by Folwell. $4.00. 
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Some Unusual Features of 


St. Thomas Water Purification 


St. Thomas, Ontario, obtains its water supply from a 
catchment area of 60 sq. mi. lying entirely northeast of 
the city. The prevailing winds are from the southwest 
and carry the smoke from many railway shops to this 
area, where it settles. In the winter so much collects on 
the snow that when the spring thaw comes the water 
flowing to the treatment plant is almost black. The soot 
is easily removed by the regular treatment in a settling 
reservoir and filters. 

Aluminum sulphate is applied in the suction pipe of 
the pumps, and the water passes through an aerator to 
conditioning tanks of the vertical spiral flow type—the 
first of this type to be operated in Ontario on a plant 
scale—where it is detained for 90 minutes. These tanks 
consist of 12 cells, each about 12 ft. square, with the cor- 
ners filleted, built in two series of 6 each. The water 
passes through the partition walls alternately at top and 
bottom, entering each cell tangentially. The areas of 
the openings and difference of level between adjacent 
tanks are adjusted to give the entering water a velocity 
sufficient to keep it rotating during its stay in the cell. 
In addition to the rotating, the corners create eddies 
which entirely prevent any dead spaces except in the 
very bottom of the tank. As the water passes from cell to 
cell there is a progressive removal of turbidity and in 
the last cell the water between the floc particles is quite 
clear. 

From these the water enters a settling basin with a 
detention period of three hours, in which from 90 to 97 
per cent of the floc is removed. 


Tree Planting of Gullies in 
Watershed Reforestation 


In a paper before the Maryland-Delaware Water and 
Sewerage Association, State Forester F. W. Besley 
gives some detailed advice as to tree planting which 
should be very helpful to those who are reforesting 
watersheds. 

Evergreen trees are, he says, better than deciduous 
except in the case of badly gullied lands. White pine 
requires good soil and moisture. Red pine will grow 
on the drier sites. Along ridges and thin soils of upper 
slopes, too dry for even the red pine, use Scotch pine, 
which is adapted to the driest and poorest sites. “Along 
the lower slopes, especially towards the water’s edge, 
Norway spruce and hemlock are very desirable, par- 
ticularly on north and east slopes, if not too steep. 
These species not only do well under these conditions 
but are particularly attractive in appearance. 

“Special preparation is required where gullies have 
formed and planting operations are to be undertaken. 
This not only indicates the most urgent need of plant- 
ing as the best permanent protection but also presents 
one of the most difficult problems of forest planting. It 
is largely an engineering problem; first, by means of 
terracing or ditching, the water must be led around 
the head of the gully and spread over the slope in such 
a way that new gullies will not form. Then the upper 
edge of the gully watts must be scraped off into the 
gully to reduce the angle of slope to 45 degrees or less. 
Brush and logs put in the bottom of the gully will also 
aid in holding the loose soil. Then the slopes can be 
planted and for this purpose the best species to use is 
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the native black locust, which is a rapid growing tree 
with a spreading root system that has a peculiar power 
in binding the soil. This method of procedure and the 
use of locust has been tried out very successfully in 
the Southern Appalachians in Tennessee where the 
erosion problem is particularly acute. An additional 
reason for using the locust, especially on farm lands 
in Tennessee, was that it produced fence post material 
in a shorter time than any other species and sprouted 
very vigorously when the trees were cut, thereby main- 
taining a perpetual forest cover. 

“In some casés the gullies may be so deep that it 
may be impossible to divert the water therefrom, espe- 
cially during periods of heavy precipitation. In such 
cases the only practical remedy seems to be to build up 
the bed of the gully by means of log or brush dams or 
stone work at short intervals. As the bed is built up by 
the accumulation of silt and other deposits that are 
washed down, the dams are progressively raised in 
height until the bed of the gully has reached a point 
where the sides can be scraped off and the planting of 
trees proceed as outlined above.”’ 
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The Most 
Popular Book 


ever written on the subject 


“SEWERAGE” 


By 
A. Prescott Folwell 


Editor of Pustic Works 


Whether you used this famous book in 
college or not, you should now have a 
copy of the 10th edition. . . . All sub- 
jects are presented in a thorough and up 
to date manner. Price $4.50 
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Publishers of Pustic Works 
310 East 45th St. 
New York, N. Y. 


Please send me, post paid, one copy of the 10th edition of 
“SEWERAGE.” I will remit $4.50 on receipt of bill. 
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Short Talks with 
Sewage Plant Designers 


What is the 


SALVAGE VALUE 


of a Septic tank? 
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ESS than nothing—considerably less, in 
most cases—unless it can be used exactly 
where it is, and very nearly as it is. 
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Link-Belt STRAIGHTLINE Sludge Collector 


If a septic tank is outgrown (and are there any 
that are not?) you can of course build another 
alongside it. But who today would build such 
an antiquated, obnoxious plant? Fortunately, 
it is generally possible to transform it into a 
unit of a modern plant at comparatively little 
cost. 


A septic tank is usually two or three times as 
long as it is wide—just the shape preferred 
for sedimentation tanks; and is deep enough. 
By laying a thin floor of smooth concrete on 
the old floor (if it is uneven), putting a 





pit at one end, and installing a Link-Belt 
STRAIGHTLINE sludge collector, you have an 
up-to-date, mechanically cleaned, sedimenta- 
tion tank. No matter what the width and 
length of the tank, a collector can be had that 
will just fit it. 


Or possibly you want to employ the activated 
sludge method of treatment. This cross-sec- 
tion suggests how readily a septic tank can be 
made over into an aerator tank by use of a 


Link-Belt S7RAIGHTLINE mechanical aerator. 


Send for Book No. 642. 























Link-Belt SfRAIGHTLINE Mechanical Aerator 


4780 


LINK-BELT COMPANY 


PHILADELPHIA, 2045 West Hunting Park Avenue 


CHICAGO, 300 West Pershing Road 
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THE DIRECTORY OF 


CONSULTING ENGINEERS 





Reports Consultation 
Design Supervision 
ALLEN & VAGTBORG 


INC. 
Consulting Engineers 


Engineering Building, 205 Wacker 
Drive, Chicago, illinois 


Water Supply, Water Treatment, 
Power Plants, Sewerage, Sewage 
Treatment, Waste Disposal 





BLACK & VEATCH 
Consulting Engineers 


Sewerage. Sewage Disposal, Water 

Supply, Water Purification, WBWilectric 

Lighting, Power Plants, Valuations, 

Special Investigation, Reports and 
Laboratory 


EB. B. Black N. T. Veatch, Jr. 


Mutual Buliding, Kansas City, Mo. 


ROBERT CRAMER 
Consulting Engineer 


Sewage Disposal Plante and Sewerage 
Systems, Utilization and Disposal of 
Industrial Wastes. Power Plants, 
Design, Construction, Operation, 
Laboratory Service, Valua- 
tions and Reports. 


647 W. Virginia St., Milwaukee, Wis. 








JOHN W. ALVORD 
CHARLES B. BURDICK 
LOUIS R. HOWSON 
DONALD H. MAXWELL 


ALVORD, BURDICK 
& HOWSON 
Engineers 


Water Works, Water Purification, 

Flood Relief, Sewerage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
Generation 


Chicago 





Civic Opera Building 





FLOYD G. BROWNE 


Sanitary Engineer 





Design Operation 
Technical Supervision 


Reports 


Water Works — Sewage Treatment 
Works — Industrial Wastes Treat- 
ment — Laboratory Analyses 


Marion, Ohio 


A. W. DOW 


* Chemical Engineer 


Consulting Paving Engineer 


Mem. Am. Inst. Ch. Engrs. 


Asphalt, Bitumens, Paving, Hydraulic 


Cement, Engineering Materials. 


New York 


801 Second Avenue 











AMBURSEN 
CONSTRUCTION CO., INC. 


Engineers and Constructors of 
Ambursen Dams. 


Specialists in difficult hydraulic work, 
water-supply and irrigation dams, 
and hydro-electric plants. 


295 Madison Ave. New York City 








BURNS & McDONNELL 
ENGINEERING CO. 


Established 1897 
Consulting Engineers 


Lighting, Appraisals, 
Waterworks, Sewage, 
Rate Investigations. 


Kansas City, Mo. 107 W. Linwood Bivd. 
Los Angeles, Cal. West. Pacific Bidg. 
Cincinnati, Ohio Dixie Terminal Bidg. 





HENRY E. ELROD 
Consulting Engineer 


Mem. American Society of Civil Engineers 
Mem. American Society of Mechanical Engineers 
Water Purification—-Sewage Treatment 

Utility Appraisals—Rate Regulation 


Petroleum Building Houston, Tex. 








BABCOCK BROTHERS 
Consulting Engineers 


Specializing in Concrete Bridges 
and Viaducts 
Steel Bridges, reports, surveys and in- 
vestigations of Statically Indetermi- 
nate structures by the Beggs Defor- 
meter Method. 
DUDLEY P. BABCOCK 
HENRY G. BABCOCK 


10 Depot Plaza White Plains, N. Y. 








BARSTOW & McCURDY 


incorporated 
Civil and Sanitary 
Engineers 


E. D. Barstow G. E. McCurdy 
A. LeFeber W. S. Mathews 


Sewerage and Sewage Disposal 
Water Supply Municipal Engineers 


Mendenhall Building Akron, Ohio 
626 Broadway Cincinnati, Ohle 





JAMES M. CAIRD 
Assoc. Am. Soc. C. E. 


Chemist and 
Bacteriologist 
Water Analysis and Tests of Filter 
Plants 


Office and Laboratory: 
Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 





FULLER & EVERETT 


Hydraulic and Sanitary 
Engineers 


Water Supply, Sewerage, Drainage, 
Valuations, Plans, Supervision of 
Construction and Operation 


W. E. FULLER Cc. M. EVERETT 
L. N. BABBITT 


22 East 40th St. New York City 





H. BURDETT CLEVELAND 


Consulting Sanitary 
Engineer 


Water Supply & Purification Design 
Sewerage & Sewage Disposal Reports 
Refuse Disposal Consultation 
Treatment of Investigation 
Industrial Evolution of Works 
Wastes Supervision of Construction 


New York 














90 Wall St. 








FULLER & McCLINTOCK 


Engineers 


George W. Fuller James R. McClintock 

F. G. Cunningham E. W. Whitlock 

C. A. Emerson, Jr. Elmer G. Manahan 
W. Donaldson 


Water Supply, Water Purification, 
Sewerage, Sewage Disposal, Garbage 
and Industrial astes Problems, Va!- 
uation and Rate Regulation of Public 
Utilities, 


New York, 170 Broadway 
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DIRECTORY OF CONSULTING ENGINEERS—C ontinued 
HOWARD R. GREEN CO. PEARSE, HENRY W. TAYLOR 
Consulting Engineers GREELEY & HANSEN 
DESIGN, SUPERVISION AND MAN- Hydraulic and Sanitary Coneuiting Bugincer 
AGEMENT OF MUNICIPAL Engineers 


IMPROVEMENTS 


Pavements, Sewerage, Water Supply, 
Investigations and Reports 


208-210 Bever Bidg. Cedar Rapids, la. 


Reports, Designs, Supervision, Ap- 

praisals, Water Supply, Sewage, Wa- 

ter Purification, Sewage Treatment, 
Refuse Disposal. 


6 No. Michigan Avenue, Chicago, III. 


Water Supply, Sewerage, 
Hydraulic Developments, 
Garbage and Refuse Disposal 


11 Park Place, New York City 





Cc. N. HARRUB ENGR. CO. 
Civil and Sanitary Engineers 
Member of Am. Soc. C. E. 


Water Supply, Sewerage, Paving and 
Structural Improvement® 


712 Amer. Nat’! Bank Bidg. 
Nashville, Tenn. 


MALCOLM PIRNIE 
Engineer 


Maicoim Pirnie Charlies F. Ruff 


Water Supply, Treatment, Sewerage, 
Reports, Plans, Estimates, 
Supervision and Operation, 
Valuation and Rates. 


25 W. 48rd St. New York, N. Y. 


WIEDEMAN AND SINGLETON 
Engineers 


Water Supply, Water Purification, Sew- 
erage, Sewage Disposal, Investiga- 
tions, Designs, Supervision of 
Construction and Operation, 
Valuations and Reports 


Candler Bidg. Atlanta 





NICHOLAS S. HILL, JR. 
Consulting Engineer 


Water Supply Sewage Disposal 
Hydraulic Developments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation. 


Management, Chemical and 
Biological Laboratories. 


112 East 19th Street 
New York City 


ALEXANDER POTTER 


Civil and Sanitary 
Engineer 


Specialties: Water Supply, 
Sewerage and Pavements 


Phone Cortlandt 319 


50 Church St. New York City 





THE WILSON 
ENGINEERING CO. 


Professional Engineers 


MUNICIPAL IMPROVEMENTS 
PUBLIC UTILITIES 
FLOOD CONTROL 
INVESTIGATIONS 
APPRAISALS 


419 Farmers Union Building 
Salina, Kans. 





METCALF & EDDY 
Engineers 


Harrison P. Eddy John P. Wentworth 
Chas.W. Sherman Harrison P. Eddy, Jr. 
Almon L. Fales Arthur L. Shaw 
Frank A. Marston E. Sherman Chase 


Water, Sewage, Drainage, Refuse and 


Industrial Wastes Problems 
Laboratory, Valuations 


Statler Building Boston 





The Consulting Engineers whose names appear in the Directory 
are specialists in public improvements—Roads and Streets, 
Water Supply, Sewerage, Refuse Disposal, City Planning, etc. 
City, county and state officials who need advice will be able to 
select from this list engineers to solve their difficulties or carry 
the work through from its initial stage to a satsifactory 
conclusion. 
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PIPE FORMS wat'rroctss 


Make concrete pipe on the job with QUINN 
Heavy ges Forms. Give more employ- 
OME where it is needed... . 

Quinn forms are standard in every respect, 
assures more uniform concrete pipe of high- 
est pee ed our experience of 25 years in 
acture of Concrete Pipe Equipment. 


Sizes 12” to 84”—any length 
Tongue and Groove or Bell End. 


Write for Prices and Catalog 


QUINN WIRE & IRON WORKS 
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Boone, Iowa, U. S. A. 


Water Filters and Filtration 
Plant Equipment 
for Domestic and Industrial Service 


SWIMMING POOL FILTERS AND RECIRCULATING 


EQUIPMENT FOR SEWAGE TREATMENT PLANTS 
AND PUMPING STATIONS 


We serve as skliled sontracters te furnish and install the complete equip- 
ment, piping, ete., in all forms ef water and sewage plants. 


ROBERTS FILTER MFG. COMPANY 
640 COLUMBIA AVE. 
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When writing, we will appreciate your mentioning Pustic Works 
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PWA Activities in Water and Sewage Works 
(Continued from page 25) 


will be continued. The new FRA program approves the 
use of relief labor for the construction of sanitary 
privies by (1) permitting a person receiving direct re- 
lief to be paid for his labor in the construction of a sani- 
tary privy at his home; (2) the construction of sanitary 
privies for schools and other public places; (3) the con- 
struction of a system of sanitary privies for all unsew- 
ered homes in the community when the municipality 
pays for the material, as in the construction of any other 
public utility, and retain control over the privy; and 
(4) the construction of sanitary privies for all unsew- 
ered houses in the community, when the property own- 
ers pay the cost of material. Such projects are to be 
under the direction of local or state health authorities, 
and all sanitary privy supervisory personnel will be ap- 
pointed subject to the approval of the United States 
Public Health Service. 

This work should be of importance in at least 18 
southern and central states where a potential average 
of 25,000-50,000 privies should be installed per state 
with a good organization, and 10 per cent of this num- 
ber where no organization is provided. 

Stone Mountain, Georgia, installed 387 privies of 
the standard sanitary type by asking for bids on ma- 
terials, accepting the lowest bid, and using relief labor 
for their installation. The total cost for labor and ma- 
terials was equal to the cost of scavenger service for 
1% years—the average life of the privy in one place 
being 6 years—thus resulting in a considerable saving. 
Thomasville, Georgia, 3 cities in Florida, Orangeburg, 
South Carolina, and other cities in Texas and Georgia 
have done the same thing. 

Referring to Rhode Island conditions, C. L. Poole 
stated that one unsewered town in that state used un- 
employed white collar men on unemployment relief to 
examine 10,000 premises with 2,600 privies, 1,300 of 
which were poor and 1,300 fair, but none good. Relief 
labor is being planned by the FRA for malaria control, 
drainage and rodent control. 





Five Years’ Operation of the Milwaukee 
Activated Sludge Plant 


(Continued from page 11) 


In connection with sedimentation, he stated: ‘‘Most 
notable perhaps from a comparative standpoint is the 
fact that the strongest sewage treated during any one 
of the five years in the period obtained during the year 
1930, the total average daily flow treated, however, was 
somewhat less in quantity than that obtained during 
the other years. That this lesser volume of stronger 
sewage with its less alkaline hydrogen ion concentration 
was generally more resistant to treatment than the other 
sewages shown is rather clearly reflected in its lower 
effluent stability, and nitrite and nitrate content and 
higher nitrogen as ammonia (NHs), although the re- 
moval percentages of suspended solids, bacteria, and 
B.O.D. were somewhat higher than during the other 
four years. To the existence of this latter condition may 
be ascribed the explanation that higher suspended solids 
removals from the effluent may reasonably be expected 
to be accompanied by reduced bacteria and B.O.D., 
the greater reduction of suspended solids in the instance 
of the year 1930 having been a direct reflection of the 
lower sewage flow and higher ash, resulting in accel- 
erated rates of sludge settling, particularly the second 
or third stage light floc.” 
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Operation and Maintenance Costs 

The revenue from Milorganite has gradually de- 
creased from $19.92 per million gallons of sewage in 
1929 to $10.17 in 1932, due to unfavorable fertilizer 
market conditions. Comparing the revenues with the 
cost of Milorganite production (sludge conditioning, 
power, heat, supplies, labor, filter cloths, maintenance, 
repairs, coal, water, etc., but no capital charges), the 
first year showed a profit of $1.68 a ton; 1930, a loss 
of $2.72; 1931, a loss of and 1932, a loss of 
$6.90, or a total of $198,739. (This should, of course, 
be compared with the cost of other methods of dispos- 
ing of the sludge; also the relative inconvenience, nui- 
sance, etc., of these should be considered. ) 

The average annual cost, less the Milorganite rev- 
enue, of operating and maintaining the treatment plant, 
intercepting sewer system, sewage pumping station, 
etc., but not including capital charges on the investment, 
was $14.78 per million gallons of sewage in 1929, $15.62 
in 1930, $20.14 in 1931 and 1932. The 
cost of sewage treatment alone (exclusive of cost of 
waste sludge disposal) was $8.45 in 1929, $10.65 in 
1930, $11.16 in 1931 and $9.39 in 1932. These costs 
do not include incineration of screenings and grit, but 
do include cost of removing them to a remote area. 

A substantial part of the cost of activated sludge 
treatment is that of compressing air. At Milwaukee, 
using steam turbine driven turbo blowers, the average 
cost of compressing one million cu. ft. of free air to 9 
Ibs. per sq. in. was $3.59, with a steam cost of 32.69 
cts. per 1,000 lbs. of steam. This makes the cost of air 
$5.40 per million gallons of sewage treated (on the 
basis of 1.5 cu. ft. of air per gal. of sewage) ; the bal- 
ance—an average of $4.51—representing the cost of 
labor, power, light, heat, water, supplies, pumping 
sludge, maintenance and repairs. 


$5.92; 


$22.93 in 


Civic Committee Carries Improvement Election 


The village of Bath, N. Y., on Sept. 28th voted 8 to 
1 in favor of building a municipal water supply and 
sanitary and storm water sewer system at a cost of $370,- 
000. 

Overwhelming sentiment in favor of these improve- 
ments was created through the efficient functioning of 
a local civic committee which sought to explain matters 
thoroughly to all taxpayers. 

Very frequently voters turn down proposals to con- 
struct needed sanitary improvements because they do 
not have full knowledge of the facts. The procedure 
followed at Bath should be of interest to other munici- 
palities that are seeking taxpayers’ authorization of 
needed improvements. 





Lead Services Resist Electrolysis 


Minneapolis, Minn., began in June, 1933, requiring 
“that lead pipe be used on all water service connections 
underground where there are street car tracks on the 
surface of any street or public thoroughfare on which 
such service connections shall be laid.” The Engineer 
Dep't also required that 3g” pipe weigh 3 lb. per foot; 
34” pipe 3 lb. 8 oz.; 1” pipe 4 1b. 12 oz.; and 14%” pipe 
8 lb. It suggested that the lead pipe be wrapped with 
rubber and friction tape and painted with a covering 
of asphalt in certain places where electrolysis is known 
to exist. 

This action was taken because the department had 
“found that lead will last many times longer than other 
metal pipes underground where electrolysis exists, es- 
pecially where there are car tracks.”’ 
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National Municipal 
Incinerator Association: 


The National Municipal Incinerator 
Association was formed at the Milwaukee 
convention of the International Associa- 
tion of Public Works Officials for the 
purpose of presenting and administering 
a Code of Fair Competition in the in- 
cinerator industry; also to improve the 
industry, foster the interests of its mem- 
bers, secure freedom from unlawful and 
unjust exactions, establish and maintain 
uniformity in the usage of incinerators, 
acquire valuable information, promote 
more enlarged and friendly intercourse 
among those engaged in the industry, 
and to do anything additional which 
may be recognized as proper and lawful 
purposes of trade associations. 

The Association was formed with ten 
companies as charter members, repre- 
senting more than 90 per cent of the 
industry, as reckoned from gross busi- 
ness during the past full five calender 
years. It is expected that at least five 
more members may be added quickly. 

The officers elected to serve through 
1934 were: President, Ralph D. Earle, 
Jr., Sales Manager Decarie Incinerator 
Corporation, New York; Vice-President, 
Richard M. Egan, Vice-President, Hiler 
Engineering & Construction Co., Pitts- 
burgh, Pa.; Secretary-Treasurer, John 
E. Jackson, Manager, Incinerator Dept., 
Pittsburgh-Des Moines Steel Co., Pitts- 
burgh, Pa. All these men serve on an 
Executive Committee with Herbert A. 
Hershey, Vice-President, C. O. Bart- 
lett Snow Co., Cleveland, and A’ C. 
Felton, Jr., President, Nye Odorless In- 
cinerator Co., Macon, Ga. For the pres- 
ent the headquarters of the association 
will be at the office of the President, 
155 East 44th Street, New York. 

ee ¢e 
American Road Builders’ 
Association 


The official nomination for officers 
for 1934-1935 and directors for three 
years, as submitted by nominating com- 
mittee elected January 20, 1933, at De- 
troit, Michigan, are: 

For President: H. C. Whitehurst, Di- 
rector of Highways, District of Colum- 
bia, Washington, D. C. For Vice-Presi- 
dents: E. L. Benedict, Vice-President, 
Pittsburgh Steel Co., Pittsburgh, Pa.; 
Chas. M. Upham, Engineer-Director, 
American Road Builders’ Association, 
Washington, D. C.; Grover C. Dillman, 
Director of Public -Service, Grand 
Rapids, Mich.; Stanley Abel, Super- 


visor, Fourth District, Kern County, 


were, Ga. 

For Treasurer: James H. MacDonald, 
Consulting Road and Paving Expert, 
New Haven, Conn. For Directors, term 


ending 1937: Robert B. Brooks, Con- 
sulting Engineer, St. Louis, Mo.; Paul 
L. Griffiths, Vice-President, Koppers 
Products Co., Pittsburgh, Pa.; A. Lee 
Grover, Secretary, New Jersey State 
Highway Department, Trenton, N. J.; 
L. B. McLeod, President, L. B. Mc- 
Leod Construction Company, Williston, 
Fla.; J. E. Pennybacker, Managing Di- 
rector, The Asphalt Institute, New York, 
N. Y.; Geo. C. Stanley, City Engineer, 
Burlington, Vt.; J. Borton Weeks, Presi- 
dent, Keystone Automobile Club, Phila- 
delphia, Pa. 
eee 
Georgia Water 
Works School: 


The three day short school for water 
works operators will be held Nov. 9, 
10 and 11 at the Georgia School of 
Technology in Atlanta. This course will 
be conducted in the class rooms and 
laboratories of the college with the co- 
operation of personnel of the State Board 
of Health. 

The purpose of this short school is to 
provide instruction in the practical con- 
trol of water plants; also, the elements 
of sewage disposal will be covered. The 
course will include the chemical and bac- 
teriological tests used in the control of 
water plants and basic tests necessary in 
sewage disposal plant operation. Oppor- 
tunity will be given each student to 
perform these tests after seeing them 
demonstrated by an instructor. 

Equipment for measuring water in 
the plant and the several pieces of con- 
trol equipment on filters, such as venturi 
meters, loss-of-head gauges, rate-of-flow 
gauges, rate controllers, etc., will be 
demonstrated and explained. The care 
and adjustment of these devices will be 
covered. As far as time permits, any 
special problem presented by a student 
will be covered. 

All correspondence should be ad- 
dressed to W. H. Weir, Assistant Chief, 
Division of Sanitary Engineering, State 
Department of Public Health, Atlanta, 
Georgia. 

eee 


American Public Health 
Association Meeting at Indianapolis, 
October 9th to 12th, 1933 


This meeting, including that of the 
Public Health Engineering Section and 
joint sessions with the Conference of 
State Sanitary Engineers and the Cen- 
tral States Sewage Works A’ssociation, 
drew a large attendance of sanitary en- 
gineers and other sanitarians, the at- 
tendance almost reaching that at the 
Washington meeting last year. More 
than half of all the state sanitary engi- 
neers were present—22 out of 42. 

The high light of this, the 62nd an- 
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nual meeting of the A. P. H. A., was the 
memorial session to Major Walter Reed 
and his associates on the Yellow Fever 
Commission, attended by several of the 
survivors who had participated in the 
investigations. 

The officers elected for the next year 
were: For the American Public Health 
Ass’n—President, Dr. Haven Emerson; 
Vice President, Dr. William F. King; 
Treasurer, Dr. Louis I. Dublin; Presi- 
dent-elect, Dr. E. L. Bishop. For the 
Public Health Engineering Section— 
Chairman, C. A. Holmquist; Vice-chair- 
man, John R. Baylis; Secretary, Arthur 
P. Miller. For the Conference of State 
Sanitary Engineers—Chairman, A. H. 
Wieters; Vice-chairman, A. D. Weston; 
Secretary-treasurer, R. E. Tarbett. 

The membership of the Public Health 
Engineering Section decreased during 
the past year. During that period two 
states—North Dakota and Utah—failed 
to replace state sanitary engineers who 
resigned, and three—Arizona, Indiana 
and Missouri—changed their sanitary 
engineers. 

A feature of the papers and discus- 
sions was the prominence given to P. W. 
A. activities and other Federal aid to 
sanitary work. Abstracts of these dis- 
cussions are given elsewhere in this is- 
sue. Abstracts of other papers also will 
be found in this or in coming issues of 
PUBLIC WORKS, among the most impor- 
tant of which were one by F. S. Tainter 
on ‘“‘Abatement of Pollution of Harbor 
and Coastal Waters within the New York 
Metropolitan Area”’ ; “Sanitary Works of 
Indianapolis,’’ by C. K. Calvert; “‘Liq- 
uid Wastes: Their Treatment and Dis- 
posal,’’ by Langdon Pearse; ‘‘Recent Ad- 
vances in the Chemical Treatment of 
Sewage,”’ by F. W. Mohlman; commit- 
tee report on “Chlorination in Sewage 
Disposal,’’ by Langdon Pearse; ‘‘Seed- 
ing Material for Sludge Digestion,’’ by 
C. E. Keefer and Herman Kratz; ‘‘Mech- 
anization of Sewage Treatment Works,”’ 
by E. B. Besselievre; ‘‘Treatment of 
Trade Wastes,” by L. F. Warrick; 
“Growth of American Cities,” by H. W. 
Green; “‘Keeping Up With the Demand 
for Adequate Pure Water,” by H. E. 
Jordan; and “Effect of Chemical Con- 
stituents in Water on the Human Sys- 
tem,” by J. R. Baylis. 


The date of the Fifth Annual Con- 
ference, Virginia Water and Sewage 
Works Assn., has been changed from 
Nov. 13-14 to Nov. 16-18. The confer- 
ence will be held at the Hotel Warwick, 
Newport News, Va. 


HUNT t CETTE TUE 
Sanitary Engineer 

33 years of age, married, college grad- 
uate, 12 years experience in design of 
sewage treatment plants, including re- 
ports and supervision, in charge of work 
for the last four years. 


Immediately available, location immate- 

rial. Address C-B care PUBLIC WORKS 

JOURNAL CORP., 310 East 45 St., 
New York, N. Y. 
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New York State Sewage 
Works Association 


This association held its Fall meeting 
at the Hotel Roger Smith in White 
Plains, N. Y., October 27-28, 1933, 
President A. F. Dappert presiding. One 
hundred and sixty members and guests 
were registered. 

Following registration and address of 
welcome by James Berg, secretary of the 
Westchester County Sanitary Sewer 
Commission, the convention opened with 
a brief business meeting. Four techni- 
cal papers were presented Friday morn- 
ing. Alexander Potter, in his paper 
‘Joint Sewerage Works Serving Twelve 
Municipalities,” illustrated by slides and 
movie films, described many unusual fea- 
tures of a large sewerage project. Dis- 
cussion on this paper was.led by W. W. 
Young. A paper on “Chemical Precipi- 
tation as an Adjunct to Sewage Treat- 
ment at Freeport, L. I.’’ by Lawrence L. 
Luther, manager of the Department of 
Sanitation of Freeport, was received with 
much interest and discussed by Weston 
Gavett and Robert N. Clark. Morris 
Cohn presented a brief abstract of this 
annual report on the operation of the 
Schenectady sewage treatment works. W. 
J. Scott presented a paper ‘“‘Regulations 
Pertaining to Qualifications of Sewage 
Works Operators,’’ describing Connec- 
ticut’s aims and experience, which was 
discussed by F. D. Stewart, principal 
assistant engineer, Ohio State Depart- 
ment of Health, and by E. B. Besselievre 
of the Dorr Company. 

At the luncheon Herman W. Merkel, 
general superintendent of the Westches- 
ter County Park Commission, spoke on 
“Landscaping and Beautifying Sewage 
Treatment Works.” 

The afternoon was devoted to a sym- 
posium on the organization, construction 
and operation of the Westchester County 
Sanitary Sewer Commission projects, the 
papers presented being ‘‘Interurban San- 
itation—Promotion, Legislation, Financ- 
ing and Organization,” by W. W. 
Young, Consulting Engineer of the Com- 
mission; “County Sanitary District De- 
termination and Sewer Easement Acqui- 
sition,”” by F. J. Laverty, project engi- 
neer; “Trunk Sewer and Tunnel Loca- 
tion, Pumping Plants, Specifications and 
Construction,”’ by F. C. Zeigler, project 
engineer; ‘“‘Water Tightness in Sewers 
and How to Secure It,” by E. C. Hal- 
lock, chief inspector; “‘Fine Screening, 
Incineration and Sterilization Plant Con- 
struction and Features,”’ by J. W. Van- 
Denburg, project engineer; “Plant Op- 
eration and Effluent Disposal by Dilu- 
tion,”” by W. R. Schreiner, bacteriologist 
and chemist. 

In the evening I. W. Mendelsohn gave 
a brief talk on “Sanitation in the Far 
East,”’-and a Round Table discussion was 
opened by W. A. Hardenbergh, W. H. 
Larkin, and G. A. Mowbray. 

At the Round Table breakfast Satur- 
day, Morris M. Cohn and C. C. Agar 
conducted the Question Box, following 
which an inspection trip was made in pri- 
vate cars to the Mamaroneck and the 
North Yonkers sewage treatment works 
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and the Hutchinson pump station, all of 
the Westchester County Sanitary Sewer 
Commission. A standing committee in 
Research was appointed, having as its 
aim the stimulation and coordination of 
experimental and research work in sew- 
age disposal at the various sewage treat- 
ment plants and universities in this state. 

The next meeting of the association 
which will be the Sixth Annual Meeting, 
will be held in New York City January 
16, 1934, te } 

eee 


The North Carolina Sewage Works 
Association has changed the date of its 
meeting to Nov. 13-15, at the Vance 


Hotel, Statesville, N. C. 








Personal 
Notes 
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Malcolm Pirnie, consulting engineer 
of New York, has 
Deputy Administrator of the National 
Recovery Administration. 
eee 
William Wright has been appointed 
manager of the New York office, 1451 
Broadway, of D. H. Haering Co., In 


; 


beer appointed a 
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Chicago, water consultar 
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Oct. 24, 1933. 
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Construction Engineer 
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formed, be necessary to answer all the 
questions required for both 
loan, since the ability of the city to repay 
a loan is not in question. Ask your PWA 
State engineer (Mortimer E. Cooley 
10 Fisher Bldg., Detroit) to advise you 
on this point. 
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Badger Oil Distributor 


The Badger Oil Distributor 


Its manufacturers report the Badger 
is a complete assembly mounted on an 
electrically welded steel frame and can 
be mounted on any standard make truck 
chassis of proper length, or preferably 
on a semi-trailer. 

A pressure pump insures the most ef- 
fective distribution of the surfacing ma- 
terial. The pump is independently driv- 
en by a four cylinder 20 horse power gas 
engine, saving the power of the truck’s 
motor for the transportation of its load. 

The surfacing material is heated by 
two large kerosene burners of the gen- 
erating type. They are mounted at the 
rear of the tank and shoot hot gases 
through two 7 inch flues into a large com- 
bustion chamber. The fuel for the burn- 
er is supplied from a tank at from 50 to 
80 lbs. pressure. 

The detachable spray bars may be fur- 
nished in lengths to take care of spreads 
of from 9 to 20 feet, so that at least half 
of a wide road and the entire width of a 
road up to 20 feet can be surfaced in one 
operation. The distribution of the ma- 
terial is controlled by the operator on a 
platform at the rear of the tank. Quick- 
opening valves are within easy reach of 
the operator. 

The Wisconsin Foundry & Machine 
Co., Madison, Wis., the manufacturers, 
say that the Badger Distributor will dis- 





The Duraguard Highway Guard 


tribute all grades of oil, tar and asphalt 
used in the construction and maintenance 
of bituminous roads. A'n 8-page folder 
giving every detail in connection with 
the distributor is available. If you are 
interested in oil distributors write for 
that folder. 





— 


The Littleford Trail-O-Distributor 


Duraguard—A Highway Guard: 

The Truscon Duraguard, a recent de- 
velopment of the Truscon Steel Co., 
Youngstown, Ohio, meets the require- 
ments for a guard rail for highways 
insofar as safety, visibility, low cost, 
economy and appearance is concerned. 
The illustration herewith shows the gen- 
eral appearance of Duraguard and its 
resilient type of construction. 


Littleford 
Trail-O- Distributor: 
The Trail-O-Dis- 
tributor when used in 
conjunction with a 
number of truck 
mounted tanks, elim- 
inates the hauling 
back and forth of a 
complete pressure dis- 
tributor. It remains on 
the job and, as one 
tank is emptied, and 
another comes up to 
take its place, the dis- 
tributor is kept in con- 
stant operation. 
This outfit greatly 
‘ reduces the usual nec- 
essary heavy capital 
investment as it elim- 
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inates a number of pressure distributors 
and is in itself a low priced unit. 

Because of its light weight it can be 
used in states where road load restrictions 
are severe. 

The Trail-O-Distributor is the work- 
ing end of a Littleford Pressure Dis- 
tributor mounted complete on a separate 
trailer unit. The high speed trailer is 
equipped with pneumatic tires, Timken 
roller bearings, semi-elliptical springs 
and an adjustable tongue which can be 
made to fit trucks of any height or make. 

After the spray bar on the Trail-O- 
Distributor is adjusted to the desired 
position, it is umnecessary to make 
further adjustment when supply tanks 
are changed —the adjustable tongue 
takes care of differences in truck heights 
and the spray bar remains in the correct 
position. 

The Trail-O-Distributor can be pro- 
vided with either a 200 or 300 gallon 
pump. It has the Littleford Single Valve 
Control whereby it is possible to suck 
material from spray bar back to tank, 
thereby entirely eliminating dripping 
after spraying is cut. 

Another important feature is that all 
pipe fittings, pump, and valve mecha- 
nism are enclosed in a chamber enabling 
the operator to warm these parts when 
operating in cool weather. It is also 
arranged so that a burner can be placed 
in this hood. 





Gardner-Denver Wagon Drill 


Wagon Drills: 


Wagon drills allow the advantages, on 
relatively small jobs, of large drills and 
rapid work. Their use is feasible and eco- 
nomical on most highway and railroad 
work and in quarries wherever down 
holes 20 to 35 feet in depth are to be 
drilled. The new equipment has been 
brought out by the Gardner-Denver Co., 
Quincy, Ill. 
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Asphalt Heaters 

8. A 32-page general catalog issued by 
Littleford Bros., 452 E. Pearl St., Cincin- 
nati, Ohio, describes and illustrates their 
complete road maintenance line, including 
tar and asphalt kettles, surface heaters, 
oil burners, sand dryers, tool boxes, lead 
and compound furnaces, tool heaters, as- 
phalt tools, joint and crack fillers, 
squeegee carts, etc. 

9. Illustrated manual No. 11 describes 
“Hotstuf,” the master oil burning heater. 
The only heater with patented elevated 
melting chamber for Asphalt, Tar and 
all bitumens used in road and street con- 
struction and maintenance, roofing, water 
proofing, pipe coating, etc. Mohawk As- 
phalt Heater Co., Frankfort, N. Y. 


Asphalt Mixing Plants 

10. Precise engineering control of bitu- 
minous pavement construction is provided 
at low initial cost by the new Blaw-Knox 
(Madsen) portable asphalt mixing plant 
which is described and illustrated in a new 
catalog just issued by Blaw-Knox Com- 
pany, Soi9 Farmers Bank Building, Pitts- 
burgh, Pa. 


Asphalt Plants 

11. A very complete 24 page booklet 
covering all five sizes and types of Iroquois 
Asphalt Mixing Plants which are par- 
ticularly adapted to meet the needs of 
municipalities and contractors, providing 
maximum output at minimum cost. Bar- 
ber Asphalt Co., 1600 Arch St., Philadel- 
phia, Pa. 


Concrete Accelerators 

30. ‘“‘How to Cure Concrete,” a forty- 
seven page manual published by the Dow 
Chemical Company, Midland, Michigan, 
treats fully subjects suggested by title. 

31. “Curing Concrete Roads with Sol- 
vay Calcium Chloride,” 30 page booklet. 
Comprehensive. Contains tables, illus- 
trations, suggestions for nen | devices. 
Covers the subject in considera le detail. 
Solvay Sales Corp., 61 Broadway, N. Y. C 

35. “‘A report on Current Practice of 
using Calcium Chloride for curing Con- 
crete Pavements, Bridges, Culverts and 
Concrete Products.” It includes reports 
from the Highway Research Board, the 
Bureau of Public Roads and State High- 
way Departments. Columbia Products 
Co., Barberton, Ohio. 


Concrete Mixer 

44. Concrete Mixers, both Tilting and 
Non-Tilting types, from 3%s to 84s size, 
The Jaeger Machine Company, Columbus, 
Ohio. 


Crushers 
57. Up-to-date information on Stone 
Crushers, Stone Spreaders, Unloaders, 


Drags and other contractors’ equipment 
from the Galion Iron Works & Mfg. Co., 
E. Jeffry Mfg. Co., Columbus, Ohio. 


Culverts 


60. ‘In diameters up to 10 feet and larger 
. ..” just issued by the Armco Culvert 
Mfrs. Assn., tells a good deal about drain- 
age problems and their solution. 32 pages 
about drainage and multi-plate culverts. 
Explosives 

74. “Use of Explosives for Settling High- 
way Fills. A new booklet which fully ex- 
plaing by diagrams and charts the three 
methods developed after many tests by 
the Du Pont engineers, which singly or 
in combination will quickly and efficiently 


do your job. Just issued by E. I. Du Pont 
de Nemours & Co., Inc., Explosives Dept., 
Wilmington, Del. 

Graders 

76. Latest information about Galion 
Motor Patrol Graders, Road Maintainers 
and Leaning Wheel Graders with hydrau- 
lic control is contained in a new series of 
illustrated catalogs, Nos. 125, 130, 135 just 
issued by the Galion Iron Works & Mfg. 
Co., care of The Jeffrey Mfg. Co., Co- 
lumbus, Ohio. 

78. The No. 101 Austin Leaning Wheel 
Grader is completely described and illus- 
trated in Bulletin No. 1238 which shows 
operation of Z-Bar, back sloper, bank cut- 
ter, etc. Published by The Austin-West- 
ern Road Machinery Co., 400 North Michi- 
gan Ave., No. A5, Chicago. 

79. Four new bulletins have just been 
issued describing and illustrating the 
Austin No. 77 Motor Grader. Contain 
construction details, specifications and 
weights. The Austin-Western Road Mach. 
a 400 N. Michigan Ave., No. A5, Chicago, 


Hose and Belting 

87. Complete information on rubber 
hose and belting for all types of contract- 
ing and road building service. The Gov- 
ernment Sales Department of the Good- 
year Tire & Rubber Co., Inc., Akron, Ohio. 


Joint Filler and Line Marker 


88. Bulletin No. G-9 issued by Little- 
ford Bros., 452 E. Pearl St., Cincinnati, 
Ohio, describes and illustrates their new 
No. 91 Joint Filler which is used to fill 
horizontal and center joints with hot as- 
phalt. It can be equipped to apply an 
asphaltic center line as it fills the center 
joint. This bulletin also describes the Lit- 
tleford Traffic Line Marker. 


Joint Filling Pot 

89. A supplement to Bulletin No. E-5 
has been issued by Littleford Bros., 452 
E. Pearl St., Cincinnati, Ohio, describing 
their cone-shaped crack filling pot No. 
86-B. The chief feature of this pot is that 
it is springless—there is no mechanism to 
get out of order. It is used to fill cracks 
and joints in concrete pavements and in- 
terstices in brick or granite block pave- 
ments. 






Ir is a good 


practice to check this 


* 


list regularly because 
descriptions of new 


bulletins are always 


carers ae 
being added. 
Loaders and Unloaders 
97. Portable Loaders and Unloaders. 


Folders: Nos. 1248, 1298 and 1074 cover Belt 
Conveyors with channel iron and truss 
types of framework; No. 1076, Portable 
3ucket elevators for different classes of 
work; and No. 1256, the “Grizzly’’ Crawler 
Loader for heavy work and large capaci- 
ties. Link-Belt Company, Philadelphia. 

100. Materials Handling and Positive 
Power Transmission Equipment, giving 
technical data, list prices and illustrations 
of this machinery. Link-Belt Co., Chi- 
cago, Ill. General Catalog No. 500. 
Motor Trucks 

105. Full information about their com- 
plete line of motor trucks, all powered by 
six-cylinder “truck-built” engines of uni- 


form valve-in-head design, will be sent 
promptly. General Motors Truck Co., Pon- 
tiac, Mich 


Paving Materials 


109. A 36-page booklet with 66 illus- 
trations has just been issued by the Bar- 
rett Co., giving full information regarding 
the making, laying and maintaining of 
“Tarvia-lithic,” the ready-to-lay pave- 
ment, 

lll. “‘Tarvia Double Seal Pavements.” 
Shows, step by step, the construction of a 
Tarvia pavement. 24 pages. The Barrett 
Company, 40 Rector Street, New York. 

112. Complete directions for surface 
Cut Back Asphalt are contained in a 36 
treatment and bituminous surfacing with 
page data book. Standard Oil Co. of Indi- 
ana, 910 So. Michigan Ave., Chicago, IIL. 


Road Machinery 


126. A new picture book of the Austin- 
Western Line of road machinery showing 
the application of road graders, road roll- 
ers, elevating graders, crawler and 
wheeled wagons, crushing and screening 
plants, shovels, cranes and excavators, 
scarifiers and many small tools, is con- 
tained in Catalog No. 1247. Copies avail- 
able on request at The Austin-Western 
Road Machinery Co., 400 North Michigan 
Ave., No. A5, Chicago 

27. “Road Machinery Illustrated.” 
New illustrated bulletins on the motor roll- 
ers, three-wheel and tandem rollers, motor 
graders powered by Caterpillar, Twin City, 
Cletrac. McCormick-Deering and Ford- 
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son tractors, and straight and leaning 
wheel graders. Galion Iron Works & Mfg. 
Co., Galion, O. 


Rollers 


132. A 32-page book in four colors fea- 
turing a complete line of road rollers. 
8% x 1l, leatherette cover, numerous ac- 
tion pictures. Buffalo-Springfield Roller 
Co. of Springfield, Ohio. 

133. 20-page pocket size booklet show- 
ing all types of Buffalo-Springfield motor 
rollers and scarifiers and their uses. 

134. “The Chief,” a six cylinder roller of 
advanced design and construction is fully 
described in an illustrated catalog just 
issued by the Galion Iron Works & Mfg. 
Co., care of The Jeffrey Mfg. Co., Colum- 
bus, Ohio. Gives complete details of the 
very latest development by this company. 


Sand and Gravel Washing Plants 


140. Seventy-page catalog giving com- 
plete information regarding Sand and 
Gravel Washing Plants, stationary and 
portable. Those interested in such 
equipment should have a copy. Link- 
Belt Co., Chicago, Ill. 

Shovels, Cranes and Excavators 

145. The Austin Badger, a new, fully 
convertible % yard crawler shovel, made 
by The Austin-Western Road Machinery 
Co., 400 North Michigan Ave., No. A5, 





Chicago, is fully described and illustrated 
in their Bulletin No. 1236. 

146. Link-Belt Co., Chicago, Ill., has 
issued Book No. 1095, which describes and 
illustrates their complete line of Gasoline, 
Electric, or Diesel operated shovels, 
cranes and draglines. 910 S. Mich. Ave. 


Steel Posts 

160. Steel Posts for highway guard 
rails, fences and other purposes. Cata- 
log and data book. Sweet’s Steel Com- 
pany, Williamsport, Pa. 


Tires, Truck and Tractor 


165. Speed and economy in use of 
solid, cushion and pneumatic tires and 
tubes for trucks, cars, tractors, graders 
and other road machinery. Government 
Sales Department of the Goodyear Tire & 
Rubber Company, Inc., Akron, Ohio. ~ 


Tool Boxes 


167. Bulletin No. G-6 issued .by Little- 
ford Bros. 452 E. Pearl St., Cincinnati, 
Ohio, describes and illustrates the Han- 
DeeBox, a portable tool box of all steel 
construction. This tool box is equipped 
with a special locking device that locks 
both covers at the same time. No pad- 
locks are used. Littleford trailers, lead 
melting furnaces, and ‘‘Hot Dope” Kettles 
for pipe coating are also described in this 
bulletin. 





Sanitary Engineering 
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Activated Carbon, Aqua NUCHAR 


380. For low cost removal of tastes and 
odors from potable waters. Used by more 
than 400 municipalities. For literature 
address Industrial Chemical Sales Com- 
pany, Inc., 230 Park Avenue, New York. 

381. Proportioneer’s Inc., 737 N. 
Michigan Ave., Chicago, describe in an 8 
page folder their mechanical devices for 
controlling accurately and automatically 
the flow of fluids used for treatment of 
water supply and sewage. Ferr-O-Feeder 
—diaphragm pump for Ferric-Chloride or 
other corrosive fluids; Chlor-O-Feeder for 
Hypochlorate solutions. Write for a free 
copy. 

Ferric Chloride 


382. Full information concerning the ex- 
periences in the use of ferric chloride for 
use in sludge conditioning and in coagulat- 
ing sewage will be sent promptly by Innis, 
Speiden & Co., 117 Liberty St., New York, 

i ¥ 


383. Loughlin Clarifying Tanks for the 
more complete removal of suspended 
solids from sewage and industrial wastes 
at lower cost are described in a new 
bulletin just issued by Filtration Equip- 
ment Co., 350 Madison Ave., New 
York, N. Y. 


Sludge Drying 

385. Relatively dry cake sludge in de- 
mand for fertilizer is produced by auto- 
matic continuous vacuum filters like those 
used in Milwaukee, Houston, Chicago, 
Gastonia, N. C., Charlotte, N. C. Write for 
literature. Oliver United Filters Inc., 33 
West 42nd St., New York, ae 2 
Activation and Aeration 

390. A booklet of value to sanitary and 
chemical engineers describes Norton Po- 
rous Mediums of bonded fused alumina 
(strong chemically stable, uniformly per- 
meable) and their use in aeration of wa- 
ter and sewage. Norton Co., Worcester, 
Mass. 


Glass Covers 

393. Full details regarding the use of 
Lord & Burnham Glass-Covers at Dayton, 
Ohio; Highland Park, Ill.; Fostoria, Ohio; 
and Bloomington, Ill., are given in bulle- 
tins Nos. 10, 11, 14, 15. Issued by Lord & 
Burnham, Irvington, N. Y. 
Jointing Materials 

401. G-K Compound for vitrified clay 


sewers, MINERALEAD for bell and 
spigot water mains, also M-D Cut-Ing for 
making house connections. Atlas Mineral 
Products Company, Mertztown, Pennsyl- 
vania, 

402. Full details concerning No. 1 Ko- 
rite for sealing sewer pipe joints so that 
they will be permanently tight. Standard 
Oil Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Il. 


Manhole Covers and Inlets 

403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin just 
issued by the West Steel Casting Co., 805 
East 70th St., Cleveland, Ohio. 

404. Street, sewer and water castings 
made of wear-resisting chilled iron in 
various styles, sizes and weights. Man- 
hole covers, water meter covers, adjustable 
curb inlets, gutter crossing plates, valve 
and lamphole covers, ventilators, ete. De- 
scribed in catalog issued by South Bend 
Foundry Co., South Bend, Ind. 


Meters, Sewage and Water 


405. Just issued. Every sanitary engi- 
neer should have a copy of this new 32 
page booklet describing the applications, 
types and distinctive features of the new 
Bailey meters for sewage treatment and 
water supply. Sent promptly. Bailey Meter 
Co., 1027 Ivanhoe Road, Cleveland, Ohio. 


Pipe Forms 


' 

407. Making concrete pipe on the job to 
give employment at home is the subject of 
a new booklet just issued by Quinn Wire 
and Iron Works, 1621 Twelfth St., Boone, 
la., manufacturers of ‘‘Heavy Duty” Pipe 
Forms. Sent promptly on request. 


Pumping Engines 


413. ‘“‘When Power Is Down,” gives 
recommendations of models for standby 
services for all power requirements, Ster- 
ling Engine Company, Buffalo, N. Y. 
Screens, Sewage 

417. The simple, automatic, Loughlin 
self-cleaning traveling screen is fully de- 
scribed in a new bulletin just issued by 
Filtration Equipment Co., 350 Madison 
Ave., New York, N. Y. 


418. Sewage screens (Tark, Brunotte, 
and Straightline) for fine and coarse 
sewage; Straightline Collectors for Set- 
tling Tanks (Sludge, Scum and Grit), 
and Mechanical Aerators for activated 
sludge plants. Link-Belt Company, 910 
So. Michigan Ave., Chicago, Ill. Book 642. 

419. An illustrated booklet showing in- 
stallations, and complete details regard- 
ing the 19 exclusive improvements which 
are featured in Shevlin Fine Disc Screens 
will be sent promptly by the Shevlin En- 
gineering Co., Inc., 227 Fulton St., New 
York, N. Y. 

420. A useful new bulletin for all those 
interested in sewage disposal, describing 
some of their proven equipment such as 
self-cleaning bar screens, grit conveyors, 
sludge collectors and shredders, has just 
been issued by the Jeffrey Mfg. Co., Co- 


lumbus, Ohio. Includes diagrams and 
many illustrations. 
Screens 


424. Water Screen Book No. 1252, de- 
scribes water screens and gives complete 
technical information about them. Link- 
Belt Co., Chicago, Ill. 

Sludge Bed Glass Covers 

426. Sludge Bed Glass Covers—‘‘Super- 
Frame.” Hitchings & Co., Main Office, 
Elizabeth, New Jersey. Offer A. I. A. 
File 101SB, describing glass covers for 
sludge and sprinkler beds; details, speci- 
fications and cost data. 

Sludge Conditioning 

382. Full information concerning the ex- 
periences in the use of ferric chloride for 
use in sludge conditioning and in coagulat- 
ing sewage will be sent promptly by Innis, 
ha he & Co., 117 Liberty St., New York, 


Treatment 

429. A new series of bulletins describ- 
ing their full line of sewage treatment 
equipment—Fine Screens, Schofield Bar 
Screens, Vacuum Filters for Sewage 
Sludge, Decarie Screenings Incinerators, 
Schofield Bar and Fine Screens, Vacuum 
Filters for Sewage Filtration and Pneu- 
matic Ejectors for Sewage Screenings— 
are ready for distribution on request to 
Municipal Sanitary Service Corp., Room 
2703, 155 East 44th St., New York, N. Y 

430. Separate bulletins showing their 
many lines of sewage treatment equip- 
ment will be sent promptly by The Pacific 
Flush Tank Co., Chicago and New York. 
The latest is No. 110 describing tray clari- 
fiers. 

431. Eliminate sludge bed troubles, for- 
get about weather conditions, odor nui- 
sance, hail insurance and the like. Full 
details as to how Oliver United Vacuum 
Filters overcome these problems will be 
sent to all interested by Oliver United 
Ay Inc., 33 West 42nd St., New York, 

433. Collectors and concentrators for 
modern sewage treatment plants, recent 
installations, and full data on aerators, 
and screens. Link-Belt Co., 910 So. Michi- 
gan Ave., Chicago, IIL, and Philadelphia. 
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Snow Removal 
FO 


344. “Control Winter Drifts’’—A new 
folder giving full details regarding use and 
construction of the Mattson snow fence 
has just been issued by the Mattson Wire 
& Mfg. Co., Peoria, Ill, Illustrated in two 
colors, 

345. “Standard and Heavy Duty Reversi- 
ble Blade Snow Plows for Motor Trucks,”’ 
a new bulletin just published by the 
Monarch Mfg. Co., East Front St., Wil- 
mington, Del. Illustrated. Contains com- 
plete descriptions and specifications. 

349. “The Answer to the Snow Re- 
moval Problem.” It gives full details of 
the Frink type S snow plow for trucks. 
Carl Frink, Mfr. of Clayton, N. Y. 




















Sweet’s Steel Co. 


Combining Superior Strength with Maximum Durability and Resistance to Weather and Storms— 


SWEET’S STEEL POSTS , 


< are ideally adapted for your caution or warning signs, highway route 
markers, street or road intersections signs, etc. 
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New Equipment in Pictures 


A New Self-Priming 
Centrifugal Pump 


Ames Pump Co., 30 Church St., New 
York, N. Y. (a subsidiary of The Amer- 
ican Locomotive Co.) is making a self- 
priming centrifugal pump. The self- 
priming is accomplished by using the wet 
vacuum principle with an effective con- 
trolling device. 

A small quantity of liquid is pumped 
to the entrance of the impeller to estab- 
lish a seal. Pumping the liquid at the 
suction inlet entrains air from the suc- 
tion line, which air is then discharged 


The firm also makes an automatic- 
priming sewage pump, trash handling 
type, in which a dry, vacuum pump and 
the centrifugal pump operate simulta- 
neously during the priming period. The 
complete unit is placed above the source 
of supply; no working parts are sub- 
merged, thus affording quick and easy 
access to the interior of the pump. With 
this type of prime, suction lifts of 27 ft. 
at sea level are possible. 

An 8-page folder issued by the manu- 
facturers gives complete information in 
detail. Write for a copy if you are in- 
terested in centrifugal pumps. 





New Portable Compressor 
Shows Great Economies 


Ingersoll-Rand Company, 11 Broad- 
way, New York, has developed a new 
portable air compressor which adapts the 
recognized advantages of two-stage sta- 
tionary compressors and makes them 
usable in portable units for the first time. 
the new 
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These improvements give 


economies 





and efficiencies 
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never before 
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show 
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another way, it will pro- 
duce an equal volume of 
air with 
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deliver 23 


new 
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25 per cent less 
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Ames self-priming centrifugal pump fuel. 
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Emco sewer gas meter 


Sewage Gas Meters Give Accurate 
Record at Disposal Plants: 

Many 
from 
plants as a source of heat or 
that acc 
fected 
measure the gas 

The Pittsburgh Equitable Meter Com- 


after 


using gas 
treatment 
power! SO 


municipalities are 


digesters of sewage 


urate records as to savings ef- 


essary to 


may be kept, it is ne 


pany, Pittsburgh, Penna., a careful 


study of various < litions and thorough 
laboratory and field tests, has announced 
the Emco Sewer Gas Meter his meter 
is built n several sizes to take care of 


any volume requirements. All of the fea- 





tures n Standard Emco me- 
ters 1 plus additi ul con- 
stitue for this particular ser- 
Vice I tner rmation will be fur- 
nished Vy the ympan\ those esiring 
it. 
























with the into an air 
where air rises to the top of the separa- 
tor while the from air, re- 


turns to the entrance to repeat 





liquid separator, 





liquid, free 


suction 


Books and Booklets 








the cycle and entrain additional air. This 
process continues until sufficient air has 
been removed from the suction pipe to 
fully prime the pump. After priming, 
the main pump begins its operation, the 
expansion tank serving as an 
section of the discharge line. When not 
needed, the regulator closes off the prim- 
ing action entirely. 

The sectional view indicates the hy- 
draulic passages necessary for the prim- 
ing process which have been developed 
to reduce to a minimum the power re- Littleford 
quired for priming. 


Therometers 
and Pressure Gauges: 








Brown Instrument Co., Philadelphia, 
Pa., has just published Catalog No 


6702, 80 pages, which gives full 





enlarged 





infor- 






Brown indicating, re- 


thermometers 


mation on the new 






cording and controlling 






Oil Burner Units: 
Bros., 
Bulletin 


especial value in 





Cincinnati, Ohio, 


I-10, covering oil- 





have issued 





con- 


burner units of 





nection with cold weather work. 





Road Tar Consistency 
Relationship Chart: 


A chart to facilitate 
consistency of coal tar road materials 
has been prepared by Koppers Products 
Co., Pittsburgh, Pa. It allows ready in- 
terpretation of the consistency by one 
method of test in terms of a different 
method, or in terms of the same method 
but at a different temperature. 


conversions of 












Ingersoll-Rand Portable Air Compressor 





Highway Guards: 


A new booklet vering Tuthill High- 
way Guards I giv g@ results of tests 
by various states g s. Tut 
Spring ( 760 |] S ( ig | 


lf Your Car Had Wings: 


his booklet nta simple a 
7 : + 
Cita { is ~s ) \’ 4 TY . T 
non-technica inguage lt is issued by 
the Portland Cement Associati 33 


Ave., Cl ig 








Steel Sheet Piling: 


rhe Inland Steel Company, Chicago, 
has just published a new catalog on In- 
land Steel Sheet Piling It gives engi- 


neering information on 
of Inland Sections 


the complete line 
three of them new 
lata for con- 


venient form for 


together with essential <« 
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WOrkK, all 1n Cor 


structior 
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359. Galion Iron Works and Mfg. Co., 
Galion, Ohio. Details, prices and catalogs 
| Ce aoe plows adaptable to any make 
of truck. 





Road and Street 
Maintenance 





Asphalt Heaters - 

8. A 32-page general catal issued by 
Littleford Bros., 452 E. Pearl St., Cincin- 
nati, Ohio, describes and illustrates their 
complete road maintenance line, including 
tar and asphalt kettles, surface heaters, 
oil burners, sand dryers, tool boxes, lead 
and compound furnaces, tool heaters, as- 
phalt tools, joint and crack fillers, squeegee 
carts, etc. 

Asphalt Mixing Plants 

10. Precise engineering control of bitu- 
minous pavement construction is provided 
at low initial cost by the new Blaw-Knox 
(Madsen) portable asphalt mixing plant 
which is described and illustrated in a new 
catalog just issued by Blaw-Knox Com- 
pany, 2019 Farmers Bank Building, Pitts- 
burgh, Pa. 

200. For general construction and main- 
tenance, the Original Improved ‘‘Hotstuf”’ 
Asphalt Heater, an economical oil burning 
heater. Mohawk Asphalt Heater Co., 56 
Weaver St., Frankfort, N. Y. 


Bituminous Material Handling 


201. “Handling Bituminous Road Mate- 
rials.”” This is a new and valuable book- 
let covering handling and heating of 
bituminous materials for low cost road 
construction and maintenance. Full data 
regarding Cleaver-Brooks equipment. 
Cleaver-Brooks Co., 740 North Plankinton 
Ave., Milwaukee, Wis. 


Dust Control 


_209. “3000 men put back to work in a 
single county.’”’ A new folder just issued 
by the Solvay Sales Corp., 61 Broadway, 
New York City, outlining a road program 
which is a relief program. Sent promptly 
on request. 

210. “How to Maintain Roads,” by the 
Dow Chemical Company, Midland, Michi- 
gan, is a manual dealing thoroughly with 
dust control, road building and mainte- 
nance. 

211. “Dust Control,” a concise, handy 
pocket reference on control of dust by use 
of 3C Calcium Chloride. Illustrated. Is- 
sued by the Columbia Products Company, 
Barberton, Ohio. 

212. ‘Wyandotte Calcium Chloride Pre- 
vents Dust the Natural Way,’’—a publica- 
tion, fully illustrated, treating on Dust 
Control, economical road maintenance 
and methods of application, issued by the 
Michigan Alkali Company, 10 E. 40th St., 
New York City. 

Dust Laying 

213. Full information regarding the 
use of Solvay Calcium Chloride for effec- 
tively laying dust. The booklet, “Solvay 
Calcium Chloride. a P’atural Dust Layer,” 
24 pages, 5%4x8, covers application, econ- 
omies, etc. Sent without cost. Solvay 
Sales Corporation, New York. 

Emulsion Sprayers 

214. A complete line of emulsion spray- 
ers is described in Bulletin No. G-5 re- 
cently issued by Littleford Bros., 452 E. 
Pearl St., Cincinnati, Ohio. Littleford 
Emulsion Sprayers will spray any type of 
asphalt emulsion used for penetration 
patch work or curing concrete. They are 
also used to spray silicate of soda and 
weed exterminators. 


Surface Heaters 


220. The “Hotstuf’’ three in one, com- 
bination Tool, Asphalt and Surface heater 
is described and its use illustrated in Bul- 
letin 16. Mohawk Asphalt Heater Co., 56 
Weaver St., Schenectady, N. Y. 





Road and Paving 
Materials 


Bituminous Materials 
226. Full details concerning the uses 
and advantages of Lincolnite Pulverized 
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Petroleum Asphalt, Linco Road Oils, Cut- 
back Asphalt Cement and Penetration 
Asphalt Cements will be sent free on re- 
quest by Lincoln Oil Refining Co., Box 251, 
Robinson, Ill. 

227. “Asphalt for Every Purpose,” a 
44-page illustrated booklet describing 
Stanolind Asphalt products. Standard Oil 
Co. of Indiana, 910 So. Michigan Ave., 
Chicago, Ill. 

228. A new booklet has just been issued 
by The Barrett Co., 40 Rector St., New 
York, describing and illustrating the uses 
of each grade of Tarvia and Tarvialithic. 
32 excellent illustrations. 

229. A new series of concise and au- 
thoritative manuals of construction cov- 
ering the latest developments in road- 
mix and surface treatment types as well 
as the standard asphalt pavements. 
These contain the best that has been de- 
veloped by study, research and practical 
application in all types. Manual 1— 
Road-Mix Types is now ready for distri- 
bution. The Asphalt Institute, 801 Sec- 
ond Ave., New York, N. Y. 

229A. Surface Treatment Types, Asphalt 
Road Construction Manual No. 2. Full de- 
tails on surface treatments. 14 chapters, 
128 pages. The second of those tremen- 
dously valuable and handy little manuals 
put out by the Asphalt Institute, 801 Sec- 
ond Avenue, N. Y. Sent on request. 

Brick, Paving 

230. Full information and data regard- 
ing the use of vitrified brick as a paving 
material, cost, method of laying, life, etc. 
National Paving Brick Manufacturers’ 
Association, National Press Building, 
Washington, D. C. 


Concrete Curing 

235. ‘How to Cure Concrete,” is a man- 
ual of instruction on the curing of con- 
crete pavements. 47 pages. The Dow 
Chemical Company, Midland, Mich. 


Gutters 

240. “Brick Gutters and Parking Strips.” 
A study dealing with the problems faced 
in the proper construction of gutters and 
how they can be overcome. Covers design, 
construction and results. Well illustrated. 
Just issued by the National Paving Brick 
Ass’n, National Press Building, Washing- 
ton, D. C . 


Jacking Culverts 

260. No interruption to traffic, and sub- 
stantial savings in construction costs are 
the main advantages secured by using 
the Armco jacking method to install con- 
duits, drainage openings, and passage- 
ways under streets, highways and rail- 
roads. ‘“‘The Armco Jacking Method,”’ de- 
scribing this modern means of construc- 
tion and its many applications, will be 
sent upon request, by Armco Culvert Mfrs. 
Association, Middletown, Ohio. Ask for 
Catalog No. 7. 


Maintenance Materials and Methods 


270. “How to Maintain Roads,” by the 
Dow Chemical Company, Midland, Michi- 
gan, is a manual dealing thoroughly with 
co building, maintenance and dust con- 
trol. 

275. “Tarvia-K. P. for Cold Patching.” 
An instructive booklet illustrating and de- 
scribing each step in patching a road with 
“Tarvia-K.P.” 16 pages, illustrated, 3%x9. 
The Barrett Company, New York. 

276. “Road Maintenance with Tarvia.” 
A 56-page illustrated booklet of value to 
every road man. Shows how almost every 
type of road and pavement can be repaired 
and maintained with Tarvia. The Barrett 
Company, New York. 


Miscellaneous 
Oil Burner Units 


500. Torch-type circular-type, low pres- 
sure and Venturi burners are all described 
and illustrated in bulletin I-10, just issued 
by Littleford Bros., 452 East Pearl St., 
Cincinnati, Ohio. Explains uses, how to 
operate, etc. 


Steel Posts 

160. Steel Posts for highway guard 
rails, fences and other purposes. Cata- 
log and data book. Sweet’s Steel Com- 
pany, Williamsport, Pa. 


Noiseless Manhole Covers 


403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin just 
issued by the West Steel Casting Co., 805 
East 70th St., Cleveland, Ohio. 
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For 10 Years the Only Engine Continuously | 
Advertised for Standby and Peak Load 


Internal 
Combustion 
Engines 





12 to 565 B.H.P. 


Gas or gasoline 


Developed into an engine that has proven 
capable of 24 hour duty, Sterlings have rec- 
ords of months of constant service. 


STERLING ENGINE COMPANY 


Home Office and Plant sd Branch Office 
1270 NIAGARA ST. DEPT. C-5 or Cuvae B56. 


BUFFALO, N. Y. 











For power in emergency, Nashville, Tenn., has a Sterling model FC-4 cylinder 
90 H.P., 1200 R.P.M. engine direct connected to a DeLlaval 1400 G.P.M., 120’ 
head centrifugal pump. 
































ON MY WAY TO 
NEW YORK AND 
THE PICCADILLY 


x 


. best hotel | know! 

Near everything, just 

200 feet from Broad- 

way. Modern, hospit- 

able, and comfortable. 

Like the Manager, 

/ like the rates —$2.50 
single, $3.50 double, 

for a room with bath! 


THE HOTEL - 


PICCADILLY 
3 45th St. + W. of Broadway + New York 
WILLIAM MADLUNG, Mag. Dir. 




















When writing, 


we will appreciate your mentioning Pustic Worxs 


Use PFT Equipment for Sewage, 
Water and Industrial Waste 
Treatment 


Write for Latest Bulletins 


PACIFIC FLUSH TANK COMPANY 


Designers & Manufacturers - Sewerage and Sewage 


424) Treatment Equipment 3 
RAVENS WOOD AVE LIBERTY STREET 
CHICAGO, tL Sinct sos NEW YORK.NY 











IRVINGTON. N. Y. 
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The completed road—easy-riding, skid-safe, all- 
weather. 


Both photographs were taken in December, 1932. 


The Gail Company 


New York Chicago Philadelphia 
St. Louis Minneapolis Boston 
Detroit Cleveland Hartford 
Buffalo Columbus Milwaukee 
Providence Syracuse Birmingham 
Lebanon Toledo Cincinnati 
Baltimore Youngstown Bethlehem 
Rochester Portland, Me. 


THE BARRETT COMPANY, Ltd. 
Montreal Toronto Winnipeg Vancouver 
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GO O° D ROADS 
at LOW COST 
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Constructing Glenside Avenue, Watchung Reservation, near Summit, New 
Jersey. Tarvia-lithic. 


LENSIDE AVENUE, near Summit, New Jersey, is typical 
of what can be done with Tarvia or Tarvia-lithic and 
Barrett service—even under adverse conditions. 

Tarvia-lithic construction was begun in December, 1932, 
and carried on through the winter. Inexperienced labor was 
used, drawn from the ranks of the unemployed, and the 
result was a completely satisfactory, easy-riding, skid-safe, 
all-weather pavement. 

If you have urgent construction, maintenance or repair 
work to do, it may not be necessary to wait until spring, even 
though the road season is “officially closed.” Tarvia and 
Tarvia-lithie can be successfully applied in almost any weather 
except actual snow or rain. 

Talk it over w.: the Tarvia field man. He will tell you how 
Barrett’s speedy ‘ind dependable service can help you. "Phone, 


wire or write our nearest office. 





